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1.0 Introduction

This quality assurance (QA) review is based upon a rigorous examination of all data generated
from the analyses of the OU-4b and OU-5 soil samples that were collected by Wood Environment
& Infrastructure Solutions, Inc., on November 21 and 22, 2019, at the Anaconda Copper Mine Site
in Yerington, Nevada. These samples were analyzed by Eurofins TestAmerica, St Louis in
Missouri. The samples and analyses included in this QA review are specified on Table 1.

This review has been performed with guidance from the “National Functional Guidelines for
Inorganic Data Review” (US EPA, 2/94). This document is not entirely applicable to the type of
analyses and analytical protocols performed on the samples evaluated in this QA review, but it
has been used with professional judgment to aid the data reviewer in the interpretation of the
quality control (QC) analysis results and in the overall evaluation of the sample data
deliverables. It should also be noted that results affected by blank contamination will be
designated with a “UJ” qualifier (not the “U” qualifier typically used when following the National
Functional Guidelines) in order to be consistent with historical project validation protocols.

The reported analytical results are presented as a summary of the data in Section 2. Data were
examined to determine the usability of the analytical results and the compliance relative to the
requirements specified in the published analytical methods and the Site-Wide Quality Assurance
Project Plan Anaconda Copper Mine Site Yerington, Nevada, Update Version 5.1 (September 5,
2018). Qualifier codes have been placed next to results to enable the data user to quickly assess
the qualitative and/or quantitative reliability of any result. This critical QA review identifies data
quality issues for specific samples and specific evaluation criteria. The data qualifications allow the
data’s end-user to best understand the usability of the analytical results. Data not qualified in this
report should be considered valid based on the QC criteria that have been reviewed. Details of this
QA review are presented in Section 1 of this report. This report was prepared to provide a critical
review of the laboratory analyses and reported analytical results. Rigorous QA reviews of
laboratory-generated data routinely identify various problems associated with analytical
measurements, even from the most experienced and capable laboratories.



TABLE 1

SAMPLES INCLUDED IN THIS QUALITY ASSURANCE REVIEW

Laboratory Date
Field Sample Sample Sample Parameter(s)
Identification Identification SDG Matrix Collected Examined
STSB27_0-0.5 160-36526-1 160-36526-1 Soil 11/21/19 2?%Ra, ??°Ra, Th, U
STSB27_0.5-3 160-36526-2 160-36526-1 Soil 11/21/19 2%%Ra, #?%Ra, Th, U
STSB27_3-6 160-36526-3 160-36526-1 Soil 11/21/19 ?%°Ra, ??%Ra, Th, U
STSB27_6-15 160-36526-4 160-36526-1 Soil 11/21/19 ?%°Ra, ??Ra, Th, U
STSB28_0-0.5 160-36526-5 160-36526-1 Soil 11/21/19 2%°Ra, #?%Ra, Th, U
STSB28-FD_0-0.5 160-36526-6 160-36526-1 Soil 11/21/19 ?%°Ra, #?°Ra, Th, U
(Field Duplicate of
STSB28_0-0.5)
STSB28_0.5-3 160-36526-7 160-36526-1 Soil 11/21/19 2%°Ra, #?%Ra, Th, U
STSB28 3-6 160-36526-8 160-36526-1 Soil 11/21/19 ?%%Ra, #?%Ra, Th, U
STSB28_6-15 160-36526-9 160-36526-1 Soil 11/21/19 ??%Ra, ??Ra, Th, U
STSB29_0-0.5 160-36526-10 160-36526-1 Soil 11/21/19 2%%Ra, %?%Ra, Th, U
STSB29 0.5-3 160-36526-11 160-36526-1 Soil 11/21/19 ?%°Ra, %?%Ra, Th, U
STSB29_0.5-3MS 160-36526-11MS  160-36526-1  Soil  11/21/19 Th, U
(Matrix Spike)
STSB29 0.5-3MSD  160-36526-11MSD 160-36526-1  Soil  11/21/19 Th, U
(Matrix Spike Duplicate)
STSB29 0.5-3DUP  160-36526-11DUP 160-36526-1  Soil 11/21/19 2?%Ra, ??Ra, Th, U
(Laboratory Duplicate)
STSB29 3-6 160-36526-12 160-36526-1 Soil 11/21/19 ?%°Ra, ??Ra, Th, U
STSB29_6-15 160-36526-13 160-36526-1 Soil 11/21/19 ?2?6Ra, ??°Ra, Th, U
STSB29-FD_6-15 160-36526-14 160-36526-1 Soil 11/21/19 ?%°Ra, ??%Ra, Th, U
(Field Duplicate of
STSB29 6-15)
STSB30_0-0.5 160-36526-15 160-36526-1 Soil 11/22/19 2%%Ra, #?%Ra, Th, U
STSB30_0.5-3 160-36526-16 160-36526-1 Soil 11/22/19 ?%°Ra, ??°Ra, Th, U
STSB30_3-6 160-36526-17 160-36526-1 Soil 11/22/19 ?2?%Ra, ??°Ra, Th, U
STSB30_6-15 160-36526-18 160-36526-1 Soil 11/22/19 ?%°Ra, ??%Ra, Th, U
STSB31_0-0.5 160-36526-19 160-36526-1 Soil 11/22/19 ?%°Ra, ??Ra, Th, U
STSB31_0.5-3 160-36526-20 160-36526-1 Soil 11/22/19 ??%Ra, ??°Ra, Th, U




TABLE 1 (Cont.)

Laboratory Date
Field Sample Sample Sample Parameter(s)
Identification Identification SDG Matrix Collected Examined
STSB31_0.5-3MS 160-36526-20MS  160-36526-1  Soil  11/22/19 Th, U
(Matrix Spike)
STSB31_0.5-3MSD  160-36526-20MSD 160-36526-1  Soil  11/22/19 Th, U
(Matrix Spike Duplicate)
STSB31_3-6 160-36526-21 160-36526-1 Soil 11/22/19 ?%%Ra, ??Ra, Th, U
STSB31_3-6DUP 160-36526-21DUP 160-36526-1 Soil  11/22/19 226Ra, ??Ra
(Laboratory Duplicate)
STSB31_6-15 160-36526-22 160-36526-1 Soil 11/22/19 ?%°Ra, ??°Ra, Th, U
NOTES:
226Ra - Radium-226 by US EPA Method 901.1.
228Ra - Radium-228 by US EPA Method 901.1.

Th Total Thorium by SW-846 Method 6020A.
U - Total Uranium by SW-846 Method 6020A.




2.0 Findings

Complete support documentation for this inorganic and radiological QA review is presented in
Section 8.0 of this report.

A. Inorganic Analyses
Twenty-seven samples (including QC samples) were analyzed for total thorium and total uranium by

SW-846 Method 6020A. The findings offered in this report for this fraction are based on the items on
the following table:

Acceptable with Not
Iltem Reviewed Acceptable Qualification Acceptable

Holding Times \

Blank Analysis Results

LCS Results

MS/MSD Results

2L | 2| 2| <

Laboratory Duplicate Precision

Serial Dilution Analysis \

Detection Limits/Sensitivity

Calibrations

RL Standard Recoveries

< | 2| 2| <2

Internal Standard Recoveries

Field Duplicate Precision \

Analytical Sequence

Sample Preparation

Quantitation of Positive Results

S =

Evaluation of Raw Data

Serial Dilution Analysis: Poor precision (the percent difference [%D] was > 10% when the original
sample result was > 50x the method detection limit [MDL]) was observed for total thorium in an
associated serial dilution analysis. The positive results for total thorium in samples STSB31_0.5-3,
STSB31_3-6, and STSB31_6-15 should be considered estimated and have been flagged “J” on the
data tables.

Field Duplicate Precision: Acceptable precision and sample representativeness were not observed
(relative percent difference [RPD] > 40% when both results were > 5x the reporting limit [RL], or

the difference between the results was > 2x the RL when at least one result was < 5x the RL)
between the results for total uranium in sample STSB28 0-0.5 and its field duplicate, sample
STSB28-FD _0-0.5. The positive results for total uranium in these samples should be considered
estimated and have been flagged “J” on the data tables.
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B. Radiological Analyses

Twenty-four samples (including QC samples) were analyzed for radium-226 and radium-228 by
US EPA Method 901.1. The findings offered in this report for this fraction are based on the items on
the following table:

Acceptable with Not
Item Reviewed Acceptable Qualification Acceptable

Holding Times \
Blank Results

LCS Recoveries

Laboratory Duplicate Precision

Efficiency Checks

Background Checks
FWHM Resolution Checks
Centroid Checks

Field Duplicate Precision

2 |22 |2 |2 |2 |2 | <2 | <

Quantitation of Results v

Evaluation of Raw Data v

Quantitation of Results: All positive results reported at concentrations greater than the MDL, but less
than the RL, were qualified as estimated and have been flagged “J” on the data tables.

3.0 Qualifier Summary

A. Inorganic Analyses

Validation Reason for
Analyte(s) SDG(s) Sample(s) Qualifier(s) Qualification(s)
total thorium 160-36526-1 STSB31_0.5-3, J G — Serial dilution
STSB31_3-6, and imprecision
STSB31_6-15
total uranium 160-36526-1 STSB28 0-0.5 and J 8 — Field duplicate
STSB28-FD_0-0.5 imprecision

B. Radiological Analyses

All positive results reported between the MDL and RL have been flagged “J.” (Valid Reason Code: T)

w:\arcolyerington dvly5122848\final\validation_report_226 ou4b ou5_st louis 160-36526-1.docx
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4.0 Overall Assessment

Based on this QA review, the results for total thorium in a few samples were qualified as estimated
due to serial dilution imprecision. The results for total uranium in two samples were qualified as
estimated due to field duplicate imprecision. In addition, several radium-228 results were qualified
as estimated because positive results were reported between the MDL and the RL.

5.0 Inorganic and Radiological Data Qualifiers and Valid Reason Codes

Inorganic and Radiological Data Qualifiers

U Analyte not detected at the detection limit concentration.

J Reported value is an estimated concentration.

uJ Analyte not detected at an estimated detection limit concentration.
R These data were rejected and were not used for any purposes.

UR  The analyte was not detected. The detection limit is unreliable and may be representative
of a false negative. These data were rejected and are not usable for any purpose.

Valid Reason Codes

Holding time violation

Method blank contamination

Surrogate recovery

Matrix spike/matrix spike duplicate recovery

Matrix spike/matrix spike duplicate precision outside limits
Laboratory control sample recovery

Field blank contamination

Field duplicate precision outside of limits

Other deficiencies (including cooler temperature)
Absence of supporting QC

ICV, CCV, or column performance check problem
Initial and continuing calibration blank problem
Interference check samples problem

Post-digestion spike outside of QC criteria

MSA correlation coefficient < 0.995, or MSA not done
Serial dilution problem

DFTPP or BFB tuning problem

Initial calibration problem

Internal standard recovery problem

Second-source standard calibration verification problem
Low bias

Retention time problem

Counting time error (radionuclide chemistry)

Detector instability (radionuclide chemistry)

Co-elution of compounds

Value exceeds linear calibration range

rl'logZN|—<><QxG)'nQ§-<U))>cooo\1®o1-l>oo|\>—\

w:\arcolyerington dvly5122848\final\validation_report_226 ou4b ou5_st louis 160-36526-1.docx
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Interferences present during analysis
Trace-level compound, poor quantitation
Dual-column precision outside of limits
LCS/LCSD precision outside limits

Lab Dup/Rep precision outside limits
High bias

TOWTUTH—

w:\arcolyerington dvly5122848\final\validation_report_226 ou4b ou5_st louis 160-36526-1.docx
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Report Reviewed by,
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Date: 2/25/20
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7.0 ANALYTICAL RESULTS




Yerington
SDG: 160-36526-1

Lab Sample |160-36526-1 160-36526-10
Field Sample |STSB27_0-0.5 STSB29_0-0.5
Collect Date |11/21/2019 9:15:00 AM 11/21/2019 3:00:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.68 0.145 1.00 0.277 Y 1.22 0.175 1.00 0.263 Y
15262-20-1 Radium-228 T INITIAL PCI/G 0.731 T 0.244 1.00 0.269 Y 0.740 JT 0.245 1.00 0.181 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 3.1 0.084 0.19 Y 4.7 0.087 0.19 Y
7440-61-1 Uranium T INITIAL MG/KG 1.6 0.037 0.093 Y 0.74 0.038 0.096 Y

Page: 1 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington

SDG: 160-36526-1

Lab Sample |160-36526-11 160-36526-12
Field Sample | STSB29_0.5-3 STSB29_3-6
Collect Date |11/21/2019 3:10:00 PM 11/21/2019 3:30:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 1.34 0.137 1.00 0.251 Y 1.14 0.242 1.00 0.280 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 0.962 JT 0.0877 1.00 0.202 Y 1.16 0.331 1.00 0.314 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 2.9 0.081 0.18 Y 7.1 0.085 0.19 Y
7440-61-1 Uranium T INITIAL MG/KG 0.85 0.036 0.090 Y 14 0.038 0.094 Y

Page: 2 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington
SDG: 160-36526-1

Lab Sample |160-36526-13 160-36526-14
Field Sample |STSB29_6-15 STSB29-FD_6-15
Collect Date |11/21/2019 3:45:00 PM 11/21/2019 3:50:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 1.79 0.291 1.00 0.404 Y 1.66 0.207 1.00 0.328 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 1.33 0.206 1.00 0.371 Y 1.42 0.212 1.00 0.271 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 7.4 0.094 0.21 Y 7.8 0.089 0.20 Y
7440-61-1 Uranium T INITIAL MG/KG 1.9 0.042 0.10 Y 2.1 0.039 0.099 Y

Page: 3 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington
SDG: 160-36526-1

Lab Sample |160-36526-15 160-36526-16
Field Sample | STSB30_0-0.5 STSB30_0.5-3
Collect Date |11/22/2019 8:55:00 AM 11/22/2019 9:02:00 AM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 2.82 0.167 1.00 0.401 Y 2.35 0.120 1.00 0.343 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 0.735 JT 0.279 1.00 0.296 Y 0.832 JIT 0.173 1.00 0.250 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 1.9 0.091 0.20 Y 27 0.082 0.18 Y
7440-61-1 Uranium T INITIAL MG/KG 1.4 0.040 0.10 Y 0.82 0.036 0.091 Y

Page: 4 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington

SDG: 160-36526-1

Lab Sample |160-36526-17 160-36526-18
Field Sample | STSB30_3-6 STSB30_6-15
Collect Date |11/22/2019 9:10:00 AM 11/22/2019 9:25:00 AM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 2.15 0.181 1.00 0.364 Y 217 0.200 1.00 0.377 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 0.972 JT 0.230 1.00 0.317 Y 1.43 0.203 1.00 0.310 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 2.8 0.084 0.19 Y 12 0.10 0.22 Y
7440-61-1 Uranium T INITIAL MG/KG 0.72 0.037 0.093 Y 2.6 0.045 0.11 Y

Page: 5 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington
SDG: 160-36526-1

Lab Sample |160-36526-19 160-36526-2
Field Sample | STSB31_0-0.5 STSB27_0.5-3
Collect Date |11/22/2019 11:56:00 AM 11/21/2019 9:25:00 AM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 4.73 0.245 1.00 0.643 Y 2.01 0.146 1.00 0.311 Y
15262-20-1 Radium-228 T INITIAL PCIIG 0.866 JT 0.530 1.00 0.349 Y 0.787 JT 0.197 1.00 0.204 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 5.0 0.084 0.19 Y 33 0.089 0.20 Y
7440-61-1 Uranium T INITIAL MG/KG 3.1 0.037 0.093 Y 1.2 0.039 0.099 Y

Page: 6 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington

SDG: 160-36526-1

Lab Sample |160-36526-20 160-36526-21
Field Sample | STSB31_0.5-3 STSB31_3-6
Collect Date |11/22/2019 12:03:00 PM 11/22/2019 12:10:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 3.60 0.144 1.00 0.485 Y 4.63 0.247 1.00 0.648 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 0.970 JT 0.216 1.00 0.246 Y 0.947 JIT 0.302 1.00 0.326 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 5.0 JIG 0.085 0.19 Y 4.8 JIG 0.089 0.20 Y
7440-61-1 Uranium T INITIAL MG/KG 1.4 0.038 0.095 Y 17 0.040 0.099 Y

Page: 7 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington

SDG: 160-36526-1

Lab Sample |160-36526-22 160-36526-3
Field Sample | STSB31_6-15 STSB27_3-6
Collect Date |11/22/2019 12:20:00 PM 11/21/2019 9:31:00 AM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 2.45 0.271 1.00 0.458 Y 1.96 0.146 1.00 0.326 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 1.55 0.569 1.00 0.632 Y 0.702 JIT 0.279 1.00 0.229 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 6.4 JIG 0.081 0.18 Y 28 0.088 0.19 Y
7440-61-1 Uranium T INITIAL MG/KG 4.0 0.036 0.090 Y 1.0 0.039 0.097 Y

Page: 8 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington
SDG: 160-36526-1

Lab Sample |160-36526-4 160-36526-5
Field Sample |STSB27_6-15 STSB28_0-0.5
Collect Date |11/21/2019 9:55:00 AM 11/21/2019 11:45:00 AM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 1.69 0.168 1.00 0.303 Y 1.93 0.113 1.00 0.295 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 1.11 0.310 1.00 0.332 Y 0.863 JIT 0.258 1.00 0.242 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 7.4 0.090 0.20 Y 35 0.081 0.18 Y
7440-61-1 Uranium T INITIAL MG/KG 1.9 0.040 0.10 Y 4.2 J/8 0.036 0.090 Y

Page: 9 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington
SDG: 160-36526-1

Lab Sample |160-36526-6 160-36526-7
Field Sample |STSB28-FD_0-0.5 STSB28_0.5-3
Collect Date |11/21/2019 11:50:00 AM 11/21/2019 11:55:00 AM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 1.77 0.175 1.00 0.315 Y 272 0.120 1.00 0.370 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 0.807 JT 0.213 1.00 0.262 Y 0.684 JIT 0.354 1.00 0.216 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 4.0 0.090 0.20 Y 3.8 0.087 0.19 Y
7440-61-1 Uranium T INITIAL MG/KG 2.6 J/i8 0.040 0.10 Y 13 0.039 0.097 Y

Page: 10 of 11

Report Generated: 2/21/2020 2:23:00 PM




Yerington

SDG: 160-36526-1

Lab Sample |160-36526-8 160-36526-9
Field Sample | STSB28_3-6 STSB28_6-15
Collect Date |11/21/2019 12:15:00 PM 11/21/2019 12:25:00 PM
Type N N
Parent
Method CAS Number |Chemical Name TD |Test Type Units Result Qual/ MDL RDL Uncert Detect Result Qual/ MDL RDL Uncert Detect
Reason Flag Reason Flag
901.1_RA 13982-63-3 Radium-226 T INITIAL PCIIG 3.11 0.181 1.00 0.448 Y 2.28 0.205 1.00 0.413 Y
15262-20-1 Radium-228 T INITIAL PCI/IG 1.13 0.0977 1.00 0.256 Y 1.98 0.174 1.00 0.393 Y
SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 4.2 0.085 0.19 Y 8.1 0.10 0.23 Y
7440-61-1 Uranium T INITIAL MG/KG 13 0.038 0.095 Y 23 0.046 0.11 Y

Page: 11 of 11

Report Generated: 2/21/2020 2:23:00 PM
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Internal Chain of Custody Tracking

Job: 160-36526-1

Login Smp Customer Sample ID Matrix Container ID Lab Sample ID Container Type Location Custody User 110I1COC ID ICOC Date

160-36526 1 STSB27_0-0.5 Solid 160-1842871 160-36526-A-1  Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 1 STSB27_0-0.5 Solid 160-1842871 160-36526-A-1  Plastic Bag - 500g Rad Cart Quinn, Erin J i 160-186876 11/29/19 12:32
160-36526 1 STSB27_0-0.5 Solid 160-1842871 160-36526-A-1  Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 1 STSB27_0-0.5 Solid 160-1842871 160-36526-A-1  Plastic Bag - 5009 Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 1 STSB27_0-0.5 Solid 160-1842871 160-36526-A-1  Plastic Bag - 500g Pre-Prep Patel, Kausha! P | 160-186822 11/28/19 11:12
160-36526 1 STSB27_0-0.5 Solid 160-1842872 160-36526-B-1  Clear Glass 40z Wide - 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 1 STSB27_0-0.5 Solid 160-1842872 160-36526-B-1  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 1 STSB27_0-0.5 Solid 160-1842872 160-36526-B-1  Clear Glass 40z Wide - 1-40 Patel, KaushalP | 160-186838 11/28/19 12:46
160-36526 1 STSB27_0-0.5 Solid 160-1842872 160-36526-B-1  Clear Glass 40z Wide - Pre-Prep Patef, KaushalP | 160-186824 11/28/19 11:35
160-36526 2 STSB27_0.5-3 Solid 160-1842873 160-36526-A-2  Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 2 STSB27_0.5-3 Solid 160-1842873 160-36526-A-2  Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 2 STSB27_0.5-3 Solid 160-1842873 160-36526-A-2  Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 1231
160-36526 2 STSB27_0.5-3 Solid 160-1842873 160-36526-A-2  Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 2 S7SB27_0.5-3 Solid 160-1842873 160-36526-A-2  Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 2 STSB27_0.5-3 Solid 160-1842874 160-36526-B-2  Clear Glass 40z Wide - 1-40 Mazariegos, Leonel |  160-187462 12/05/19 18:29
160-36526 2 STSB27_0.5-3 Solid 160-1842874 160-36526-B-2  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 2 STSB27_0.5-3 Solid 160-1842874 160-36526-B-2  Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 2 STSB27_0.5-3 Solid 160-1842874 160-36526-B-2  Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 3 STSB27_3-6 Solid 160-1842875 160-36526-A-3  Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 3 STSB27_3-6 Solid 160-1842875 160-36526-A-3  Ptastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 3 STSB27_3-6 Solid 160-1842875 160-36526-A-3  Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 3 STSB27_3-6 Solid 160-1842875 160-36526-A-3  Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 3 STSB27_3-6 Solid 160-1842875 160-36526-A-3  Plastic Bag - 500g Pre-Prep Pate!, Kaushal P | 160-186822 11/28/19 11:12
160-36526 3 STSB27_3-6 Solid 160-1842876 160-36526-B-3  Clear Glass 40z Wide - 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 3 STSB27_3-6 Solid 160-1842876 160-36526-B-3 Clear Glass 40z Wide - METALS Mazariegos, Leonell  160-186946 12/02/19 10:07
160-36526 3 STSB27_3-6 Solid 160-1842876 160-36526-B-3 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 3 STSB27_3-6 Solid 160-1842876 160-36526-B-3  Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 4 STSB27_6-15 Solid 160-1842877 160-36526-A-4  Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 4 STSB27_6-15 Solid 160-1842877 160-36526-A-4  Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 4 STSB27_6-15 Solid 160-1842877 160-36526-A-4  Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 4 STSB27_6-15 Solid 160-1842877 160-36526-A-4  Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 4 STSB27_6-15 Solid 160-1842877 160-36526-A-4  Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 4 STSB27_6-15 Solid 160-1842878 160-36526-B-4  Clear Glass 40z Wide - 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 4 STSB27_6-15 Solid 160-1842878 160-36526-B-4  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 4 STSB27_6-15 Solid 160-1842878 160-36526-B-4  Clear Glass 40z Wide - 1-40 Patel, KaushalP | 160-186838 11/28/19 12:46
160-36526 4 STSB27_6-15 Solid 160-1842878 160-36526-B-4 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P 1 160-186824 11/28/19 11:35
160-36526 5 STSB28_0-0.5 Solid 160-1842879 160-36526-A-5 Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 5 STSB28_0-0.5 Solid 160-1842879 160-36526-A-5 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 5 STSB28_0-0.5 Solid 160-1842879 160-36526-A-5 Plastic Bag - 5009 DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 5 STSB28_0-0.5 Solid 160-1842879 160-36526-A-5 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
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Internal Chain of Custody Track 1g

Job: 160-36526-1

Login Smp Customer Sample ID Matrix Container ID Lab Sample ID Container Type Location Custody User 1/01COC ID ICOC Date
160-36526 5 STSB28_0-0.5 Solid 160-1842879 160-36526-A-5 Plastic Bag - 5009 Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 5 $TSB28_0-0.5 Solid 160-1842880 160-36526-B-5 Clear Glass 40z Wide - 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 5 STSB28_0-0.5 Solid 160-1842880 160-36526-B-5 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 5 STSB28_0-0.5 Solid 160-1842880 160-36526-B-5 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 5 STSB28_0-0.5 Solid 160-1842880 160-36526-B-5 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 6 STSB28-FD_0-0.5 Solid 160-1842881 160-36526-A-6  Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 6 STSB28-FD_0-0.5 Solid 160-1842881 160-36526-A-6  Plastic Bag - 5009 Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 6 STSB28-FD_0-0.5 Solid 160-1842881 160-36526-A-6  Plastic Bag - 5009 DRY AND GRIND Quinn, Erin J I 160-186874 11/29/19 12:31
160-36526 6 STSB28-FD_0-0.5 Solid 160-1842881 160-36526-A-6  Plastic Bag - 500g Rad Cart Patel, KaushalP | 160-186823 11/28/19 11:34
160-36526 6 STSB28-FD_0-0.5 Solid 160-1842881 160-36526-A-6  Plastic Bag - 500g Pre-Prep Patel, KaushalP | 160-186822 11/28/19 11:12
160-36526 6 STSB28-FD_0-0.5 Solid 160-1842882 160-36526-B-6 Clear Glass 40z Wide - 1-40 Mazariegos, Leonel |  160-187462 12/05/19 18:29
160-36526 6 STSB28-FD_0-0.5 Solid 160-1842882 160-36526-B-6 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 6 STSB28-FD_0-0.5 Solid 160-1842882 160-36526-B-6 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 © STSB28-FD_0-0.5 Solid 160-1842882 160-36526-B-6 Clear Glass 40z Wide - Pre-Prep Patel, KaushalP | 160-186824 11/2B/19 11:35
160-36526 7 STSB28_0.5-3 Solid 160-1842883 160-36526-A-7  Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 7 STSB28_0.5-3 Solid 160-1842883 160-36526-A-7  Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 7 STSB28_0.5-3 Solid 160-1842883 160-36526-A-7  Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 7 STSB28_0.5-3 Solid 160-1842883 160-36526-A-7  Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 7 STSB28_0.5-3 Solid 160-1842883 160-36526-A-7  Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 7 STSB28_0.5-3 Solid 160-1842884 160-36526-B-7 Clear Glass 40z Wide - 1-40 Mazariegos, Leonel |  160-187462 12/05/19 18:29
160-36526 7 STSB28_0.5-3 Solid 160-1842884 160-36526-B-7 Clear Glass 40z Wide - METALS Mazariegos, Leone! | 160-186946 12/02/19 10:07
160-36526 7 STSB28_0.5-3 Solid 160-1842884 160-36526-B-7 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 7 STSB28_0.5-3 Solid 160-1842884 160-36526-B-7 Clear Glass 40z Wide - Pre-Prep Patel, KaushalP | 160-186824 11/28/19 11:35
160-36526 8 STSB28_3-6 Solid 160-1842885 160-36526-A-8  Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 8 STSB28_3-6 Solid 160-1842885 160-36526-A-B  Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 8 STSB28_3-6 Solid 160-1842885 160-36526-A-8  Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 8 STSB28_3-6 Solid 160-1842885 160-36526-A-8  Plastic Bag - 500g Rad Cart Patel, KaushalP | 160-186823 11/28/19 11:34
160-36526 8 STSB28_3-6 Solid 160-1842885 160-36526-A-8  Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 8 STSB28_3-6 Solid 160-1842886 160-36526-B-8  Clear Glass 40z Wide - 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 8 STSB28_3-6 Solid 160-1842886 160-36526-B-8  Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 8 STSB28_3-6 Solid 160-1842886 160-36526-B-8 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 8 STSB28_3-6 Solid 160-1842886 160-36526-B-8  Clear Glass 40z Wide - Pre-Prep Patel, KaushalP | 160-186824 11/28/19 11:35
160-36526 9 STSB28_6-15 Solid 160-1842887 160-36526-A-9  Plastic Bag - 5009 Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 9 STSB28_6-15 Solid 160-1842887 160-36526-A-9  Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 9 STSB28_6-15 Solid 160-1842887 160-36526-A-9  Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 9 STSB28_6-15 Solid 160-1842887 160-36526-A-9  Plastic Bag - 500g Rad Cart Patel, KaushalP | 160-186823 11/28/19 11:34
160-36526 9 STSB28_6-15 Solid 160-1842887 160-36526-A-9  Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 9 STSB28_6-15 Solid 160-1842888 160-36526-B-9 Clear Glass 40z Wide - 1-40 Mazariegos, Leonel |  160-187462 12/05/19 18:29
160-36526 9 STSB28_6-15 Solid 160-1842888 160-36526-B-9 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 9 STSB28_6-15 Solid 160-1842888 160-36526-B-9  Clear Glass 40z Wide - 1-40 Patel, KaushalP | 160-186838 11/28/19 12:46
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n of Custody Trac (ing

Job: 160-36526-1

Login Smp Customer Sample ID Matrix Container ID Lab Sampie ID Container Type Location Custody User 1/01COC ID ICOC Date

160-36526 9 STSB28_6-15 Solid 160-1842888 160-36526-B-9 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 10 STSB29_0-0.5 Solid 160-1842889 160-36526-A-10 Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 10 STSB29_0-0.5 Solid 160-1842889 160-36526-A-10 Plastic Bag - 5009 Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 10 STSB29_0-0.5 Solid 160-1842889 160-36526-A-10 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 10 STSB29_0-0.5 Solid 160-1842889 160-36526-A-10 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 10 STSB29_0-0.5 Solid 160-1842889 160-36526-A-10 Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 10 STSB29_0-0.5 Solid 160-1842890 160-36526-B-10 Clear Glass 40z Wide - 1-40 Mazariegos, Leonel |  160-187462 12/05/19 18:29
160-36526 10 STSB29_0-0.5 Solid 160-1842890 160-36526-B-10 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 10 STSB29_0-0.5 Solid 160-1842890 160-36526-B-10 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 10 STSB29_0-0.5 Solid 160-1842890 160-36526-B-10 Clear Glass 40z Wide - Pre-Prep Patel, KaushalP | 160-186824 11/28/19 11:35
160-36526 11 STSB29_0.5-3 Solid 160-1842891 160-36526-A-11 Plastic Bag - 5009 Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 11 STSB29_0.5-3 Solid 160-1842891 160-36526-A-11 Plastic Bag - 5009 Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 11  STSB29_0.5-3 Solid 160-1842891 160-36526-A-11 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 11  STSB29_0.5-3 Solid 160-1842891 160-36526-A-11 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 11 STSB29_0.5-3 Solid 160-1842891 160-36526-A-11 Plastic Bag - 5009 Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 11  STSB29_0.5-3 Solid 160-1842925 160-36526-A-11 Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 11 STSB29_0.5-3 Solid 160-1842925 160-36526-A-11 Plastic Bag - 5009 Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 11 STSB29_0.5-3 Solid 160-1842925 160-36526-A-11 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 11  STSB29_0.5-3 Solid 160-1842925 160-36526-A-11 Plastic Bag - 500g Rad Cart Patel, KaushalP | 160-186823 11/28/19 11:34
160-36526 11 STSB29_0.5-3 Solid 160-1842925 160-36526-A-11 Plastic Bag - 5009 Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 11 STSB29_0.5-3 Solid 160-1842892 160-36526-B-11 Clear Glass 40z Wide - 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 11 STSB29_0.5-3 Solid 160-1842892 160-36526-B-11 Clear Glass 40z Wide - METALS Mazariegos, Leonel | 160-186946 12/02/19 10:07
160-36526 11 STSB29_0.5-3 Solid 160-1842892 160-36526-B-11 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 11 STSB29_0.5-3 Solid 160-1842892 160-36526-B-11 Clear Glass 40z Wide - Pre-Prep Patel, Kausha! P | 160-186824 11/28/19 11:35
160-36526 11  STSB29_0.5-3 Solid 160-1842922 160-36526-B-11 Clear Glass 40z Wide - 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 11  STSB29_0.5-3 Solid 160-1842922 160-36526-B-11 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 11  STSB29_0.5-3 Solid 160-1842922 160-36526-B-11 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 11  STSB29_0.5-3 Solid 160-1842922 160-36526-B-11 Clear Glass 40z Wide - Pre-Prep Patel, KaushalP | 160-186824 11/28/19 11:35
160-36526 11  STSB29_0.5-3 Solid 160-1842924 160-36526-B-11 No Container 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 11 STSB29_0.5-3 Solid 160-1842924 160-36526-B-11 No Container METALS Mazariegos, Leonel | 160-186946 12/02/19 10:07
160-36526 12 STSB29_3-6 Solid 160-1842893 160-36526-A-12 Plastic Bag - 5009 Rad Soil Storage 4 Moore, Octavia R | 160-187105 12/03/19 16:13
160-36526 12 STSB29_3-6 Solid 160-1842893 160-36526-A-12 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 12 STSB29_3-6 Solid 160-1842893 160-36526-A-12 Plastic Bag - 5009 DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 12 STSB29_3-6 Solid 160-1842893 160-36526-A-12 Plastic Bag - 500g Rad Cart Patel, Kausha! P | 160-186823 11/28/19 11:34
160-36526 12 STSB29_3-6 Solid 160-1842893 160-36526-A-12 Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 12 STSB29_3-6 Solid 160-1842894 160-36526-B-12 Clear Glass 40z Wide - 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 12 STSB29_3-6 Solid 160-1842894 160-36526-B-12 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 12 STSB29_3-6 Solid 160-1842894 160-36526-B-12 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 12 STSB29_3-6 Solid 160-1842894 160-36526-B-12 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 13 STSB29_6-15 Solid 160-1842895 160-36526-A-13 Plastic Bag - 5009 Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
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Internal Chain of Custody Tracking

Job: 160-36526-1

Login Smp Customer Sample ID Matrix Container ID Lab SampleID Container Type Location Custody User 1/01COC ID ICOC Date

160-36526 13 STSB29_6-15 Solid 160-1842895 160-36526-A-13 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 13 STSB29_6-15 Solid 160-1842895 160-36526-A-13 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 13 STSB29_6-15 Solid 160-1842895 160-36526-A-13 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 13 STSB29_6-15 Solid 160-1842895 160-36526-A-13 Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 13 STSB29_6-15 Solid 160-1842896 160-36526-B-13 Clear Glass 40z Wide - 140 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 13 STSB29_6-15 Solid 160-1842896 160-36526-B-13 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 13 STSB29_6-15 Solid 160-1842896 160-36526-B-13 Clear Glass 40z Wide - 140 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 13 STSB29_6-15 Solid 160-1842896 160-36526-B-13 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 14 STSB29-FD_6-15 Solid 160-1842897 160-36526-A-14 Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 14 STSB29-FD_6-15 Solid 160-1842897 160-36526-A-14 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 14 STSB29-FD_6-15 Solid 160-1842897 160-36526-A-14 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 14 STSB29-FD_6-15 Solid 160-1842897 160-36526-A-14 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 14 STSB29-FD_6-15 Solid 160-1842897 160-36526-A-14 Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 14  STSB29-FD_6-15 Solid 160-1842898 160-36526-B-14 Clear Glass 40z Wide - 140 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 14  STSB29-FD_6-15 Solid 160-1842898 160-36526-B-14 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 14 STSB29-FD_6-15 Solid 160-1842898 160-36526-B-14 Clear Glass 40z Wide - 1-40 Patel, KaushalP | 160-186838 11/28/19 12:46
160-36526 14  STSB29-FD_6-15 Solid 160-1842898 160-36526-B-14 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 15 STSB30_0-0.5 Solid 160-1842899 160-36526-A-15 Plastic Bag - 500g Rad Soil Storage 4 Moore, Octavia R | 160-187105 12/03/19 16:13
160-36526 15 STSB30_0-0.5 Solid 160-1842899 160-36526-A-15 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 15 STSB30_0-0.5 Solid 160-1842899 160-36526-A-15 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 15 STSB30_0-0.5 Solid 160-1842899 160-36526-A-15 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 15 STSB30_0-0.5 Solid 160-1842899 160-36526-A-15 Plastic Bag - 500g Pre-Prep Patel, Kausha! P | 160-186822 11/28/19 11:12
160-36526 15 STSB30_0-0.5 Solid 160-1842900 160-36526-B-15 Clear Glass 40z Wide - 140 Mazariegos, Leonel |  160-187462 12/05/19 18:29
160-36526 15 STSB30_0-0.5 Solid 160-1842900 160-36526-B-15 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 15 STSB30_0-0.5 Solid 160-1842900 160-36526-B-15 Clear Glass 40z Wide - 140 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 15 STSB30_0-0.5 Solid 160-1842900 160-36526-B-15 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 16 STSB30_0.5-3 Solid 160-1842901 160-36526-A-16 Plastic Bag - 5009 Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 16 STSB30_0.5-3 Solid 160-1842901 160-36526-A-16 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 16 STSB30_0.5-3 Solid 160-1842901 160-36526-A-16 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 16 STSB30_0.5-3 Solid 160-1842901 160-36526-A-16 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 16 STSB30_0.5-3 Solid 160-1842901 160-36526-A-16 Plastic Bag - 500g Pre-Prep Patel, Kaushal Pt 160-186822 11/28/19 11:12
160-36526 16 STSB30_0.5-3 Solid 160-1842902 160-36526-B-16 Clear Glass 40z Wide - 140 Mazariegos, Leonel |  160-187462 12/05/19 18:29
160-36526 16 STSB30_0.5-3 Solid 160-1842902 160-36526-B-16 Clear Glass 40z Wide - METALS Mazariegos, Leonel !  160-186946 12/02/19 10:07
160-36526 16 STSB30_0.5-3 Solid 160-1842902 160-36526-B-16 Clear Glass 40z Wide - 140 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 16 STSB30_0.5-3 Solid 160-1842902 160-36526-B-16 Clear Glass 40z Wide - Pre-Prep Patel, KaushalP | 160-186824 11/28/19 11:35
160-36526 17  STSB30_3-6 Solid 160-1842903 160-36526-A-17 Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 17 STSB30_3-6 Solid 160-1842903 160-36526-A-17 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 17  STSB30_3-6 Solid 160-1842903 160-36526-A-17 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 17 STSB30_3-6 Solid 160-1842903 160-36526-A-17 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 17 STSB30_3-6 Solid 160-1842903 160-36526-A-17 Plastic Bag - 5009 Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12

12/30/2019 13:48:37

1/0: 1 - Transfer In To, O - Transfer Out From
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Internal Chain of Custody Tracking

Job: 160-36526-1

Login Smp Customer Sample ID Matrix Container ID Lab Sample ID Container Type Location Custody User /01COC ID ICOC Date

160-36526 17 STSB30_3-6 Solid 160-1842904 160-36526-B-17 Clear Glass 40z Wide - 140 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 17 STSB30_3-6 Solid 160-1842904 160-36526-B-17 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 17 STSB30_3-6 Solid 160-1842904 160-36526-B-17 Clear Glass 40z Wide - 140 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 17 STSB30_3-6 Solid 160-1842904 160-36526-B-17 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 18 STSB30_6-15 Solid 160-1842905 160-36526-A-18 Plastic Bag - 5009 Rad Soil Storage 4 Moore, Octavia R | 160-187105 12/03/19 16:13
160-36526 18 STSB30_6-15 Solid 160-1842905 160-36526-A-18 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 18 STSB30_6-15 Solid 160-1842905 160-36526-A-18 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 18 STSB30_6-15 Solid 160-1842905 160-36526-A-18 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 18 STSB30_6-15 Solid 160-1842905 160-36526-A-18 Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 18 STSB30_6-15 Solid 160-1842906 160-36526-B-18 Clear Glass 40z Wide - 140 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 18 STSB30_6-15 Solid 160-1842906 160-36526-B-18 Clear Glass 40z Wide - METALS Mazariegos, Leonel | 160-186946 12/02/19 10:07
160-36526 18 STSB30_6-15 Solid 160-1842906 160-36526-B-18 Clear Glass 40z Wide - 140 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 18 STSB30_6-15 Solid 160-1842906 160-36526-B-18 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 19 STSB31_0-0.5 Solid 160-1842907 160-36526-A-19 Plastic Bag - 500g Rad Soil Storage 4 Moore, Octavia R | 160-187105 12/03/19 16:13
160-36526 19 STSB31_0-0.5 Solid 160-1842907 160-36526-A-19 Plastic Bag - 500g Rad Cart Quinn, Erin J I 160-186876 11/29/19 12:32
160-36526 19 STSB31_0-0.5 Solid 160-1842907 160-36526-A-19 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 19 STSB31_0-0.5 Solid 160-1842907 160-36526-A-19 Plastic Bag - 5009 Rad Cart Patel, KaushalP | 160-186823 11/28/19 11:34
160-36526 19 STSB31_0-0.5 Solid 160-1842907 160-36526-A-19 Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 19  STSB31_0-0.5 Solid 160-1842908 160-36526-B-19 Clear Glass 40z Wide - 140 Mazariegos, Leonel |  160-187462 12/05/19 18:29
160-36526 19  STSB31_0-0.5 Solid 160-1842908 160-36526-B-19 Clear Glass 40z Wide - METALS Mazariegos, Leonel | 160-186946 12/02/19 10:07
160-36526 19 STSB31_0-0.5 Solid 160-1842908 160-36526-B-19 Clear Glass 40z Wide - 140 Patel, KaushalP | 160-186838 11/28/19 12:46
160-36526 19 STSB31_0-0.5 Solid 160-1842908 160-36526-B-19 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 20 STSB31_0.5-3 Solid 160-1842909 160-36526-A-20 Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 20 STSB31_0.5-3 Solid 160-1842909 160-36526-A-20 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 20 STSB31_0.5-3 Solid 160-1842909 160-36526-A-20 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 20 STSB31_0.5-3 Solid 160-1842909 160-36526-A-20 Plastic Bag - 500g Rad Cart Patel, KaushalP | 160-186823 11/28/19 11:34
160-36526 20 STSB31_0.5-3 Solid 160-1842909 160-36526-A-20 Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 20 STSB31_0.5-3 Solid 160-1842910 160-36526-B-20 Clear Glass 40z Wide - 140 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 20 STSB31_0.5-3 Solid 160-1842910 160-36526-B-20 Clear Glass 40z Wide - METALS Mazariegos, Leonel | 160-186946 12/02/19 10:07
160-36526 20 STSB31_0.5-3 Solid 160-1842910 160-36526-B-20 Clear Glass 40z Wide - 140 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 20 STSB31_0.5-3 Solid 160-1842910 160-36526-B-20 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
160-36526 21 STSB31_3-6 Solid 160-1842911 160-36526-A-21 Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 21 STSB31_3-6 Solid 160-1842911 160-36526-A-21 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 21 STSB31_3-6 Solid 160-1842911 160-36526-A-21 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J | 160-186874 11/29/19 12:31
160-36526 21 STSB31_3-6 Solid 160-1842911 160-36526-A-21 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 21 STSB31_3-6 Solid 160-1842911 160-36526-A-21 Plastic Bag - 500g Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 21  STSB31_3-6 Solid 160-1842912 160-36526-B-21 Clear Glass 40z Wide - 140 Mazariegos, Leonel |  160-187462 12/05/19 18:29
160-36526 21 STSB31_3-6 Solid 160-1842912 160-36526-B-21 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 21 STSB31_3-6 Solid 160-1842912 160-36526-B-21 Clear Glass 40z Wide - 140 Patel, KaushalP | 160-186838 11/28/19 12:46
160-36526 21 STSB31_3-6 Solid 160-1842912 160-36526-B-21 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35

12/30/2019 13:48:37

1/0: | - Transfer In To, O - Transfer Out From
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Internal Chain of Custody Tracking

Job: 160-36526-1

Login Smp Customer Sample ID Matrix Container ID Lab Sample D Container Type Location Custody User 1/101COC ID ICOC Date
160-36526 22 STSB31_6-15 Solid 160-1842913 160-36526-A-22 Plastic Bag - 500g Rad Soil Storage 4 Moore, OctaviaR | 160-187105 12/03/19 16:13
160-36526 22 STSB31_6-15 Solid 160-1842913 160-36526-A-22 Plastic Bag - 500g Rad Cart Quinn, Erin J | 160-186876 11/29/19 12:32
160-36526 22 STSB31_6-15 Solid 160-1842913 160-36526-A-22 Plastic Bag - 500g DRY AND GRIND Quinn, Erin J I 160-186874 11/29/19 12:31
160-36526 22 STSB31_6-15 Solid 160-1842913 160-36526-A-22 Plastic Bag - 500g Rad Cart Patel, Kaushal P | 160-186823 11/28/19 11:34
160-36526 22 STSB31_6-15 Solid 160-1842913 160-36526-A-22 Plastic Bag - 5009 Pre-Prep Patel, Kaushal P | 160-186822 11/28/19 11:12
160-36526 22 STSB31_6-15 Solid 160-1842914 160-36526-B-22 Clear Glass 40z Wide - 1-40 Mazariegos, Leonel | 160-187462 12/05/19 18:29
160-36526 22 STSB31_6-15 Solid 160-1842914 160-36526-B-22 Clear Glass 40z Wide - METALS Mazariegos, Leonel |  160-186946 12/02/19 10:07
160-36526 22 STSB31_6-15 Solid 160-1842914 160-36526-B-22 Clear Glass 40z Wide - 1-40 Patel, Kaushal P | 160-186838 11/28/19 12:46
160-36526 22 STSB31_6-15 Solid 160-1842914 160-36526-B-22 Clear Glass 40z Wide - Pre-Prep Patel, Kaushal P | 160-186824 11/28/19 11:35
12/30/2019 13:48:37 I/0: | - Transfer In To, O - Transfer Out From e 6 of 6
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RADIOLOGICAL FIELD DUPLICATE EVALUATION

DUPLICATE ERROR RATIO (DER 2-s) LIMIT < 2

DER = ABS (SAMPLE ACT - DUPLICATE ACT) / SQRT [(TPU 2-s SAMPLE)2 + (TPU 2-s DUPLICATE)2]

160-36526-1
Samples: STSB28_0-0.5 & STSB28-FD_0-0.5
Analyte Sample Act Sample TPU Duplicate Act | Duplicate TPU DER 2-s
Ra-226 1.93 0.295 1.77 0.315 0.74
Ra-22f 0.863 0.242 0.807 0.262 0.31
Samples: STSB29_6-15 & STSB29-FD_6-15
Analyte Sample Act Sample TPU Duplicate Act | Duplicate TPU DER 2-s
Ra-226 1.79 0.404 1.66 0.328 0.50
Ra-228 1.33 0.371 142 0.271 0.39





































QC Association Summary

Client: Wood E&l Solutions Inc
Project/Site: ACMS - Yerington OU-4B_OU-5_SOIL

Job ID: 160-36526-1

Metals (Continued)

Analysis Batch: 453933 (Continued)
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-36526-13 STSB29_6-15 Total/NA Solid 6020A 452611
160-36526-14 STSB29-FD_6-15 Total/NA Solid 6020A 452611
160-36526-15 STSB30_0-0.5 Total/NA Solid 6020A 452611
160-36526-16 STSB30_0.5-3 Total/NA Solid 6020A 452611
160-36526-17 STSB30_3-6 Total/NA Solid 6020A 452611
160-36526-18 STSB30_6-15 Total/NA Solid 6020A 452611
160-36526-19 STSB31_0-0.5 Total/NA Solid 6020A 452611
MB 160-452611/1-A Method Blank Total/NA Solid 6020A 452611
LCS 160-452611/2-A Lab Control Sample Total/NA Solid 6020A 452611
LCSSRM 160-452611/3-A  Lab Control Sample Total/NA Solid 6020A 452611
160-36526-11 MS STSB29_0.5-3 Total/NA Solid 6020A 452611
160-36526-11 MSD STSB29_0.5-3 Total/NA Solid 6020A 452611
160-36526-11 DU STSB29_0.5-3 Total/NA Solid 6020A 452611
Analysis Batch: 453935
hLab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-36526-20 STSB31_0.5-3 Total/NA Solid 6020A 452612
160-36526-21 STSB31_3-6 Total/NA Solid 6020A 452612
160-36526-22 STSB31_6-15 Total/NA Solid 6020A 452612
MB 160-452612/1-A Method Blank Total/NA Solid 6020A 452612
LCS 160-452612/2-A Lab Control Sample Total/NA Solid 6020A 452612
LCSSRM 160-452612/3-A  Lab Control Sample Total/NA Solid 6020A 452612
160-36526-20 MS STSB31_0.5-3 Total/NA Solid 6020A 452612
160-36526-20 MSD STSB31_0.5 Total/NA Solid 6020A 452612
General Chemistry
Analysis Batch: 452332
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-36526-1 STSB27_0-0.5 Total/NA Solid Moisture
160-36526-2 STSB27_0.5-3 Total/NA Solid Moisture
160-36526-3 STSB27_3-6 Total/NA Solid Moisture
160-36526-4 STSB27_6-15 Total/NA Solid Moisture
160-36526-5 STSB28_0-0.5 Total/NA Solid Moisture
160-36526-6 STSB28-FD_0-0.5 Total/NA Solid Moisture
160-36526-7 STSB28_0.5-3 Total/NA Solid Moisture
160-36526-8 STSB28_3-6 Total/NA Solid Moisture
160-36526-9 STSB28_6-15 Total/NA Solid Moisture
160-36526-10 STSB29 0-0.5 Total/NA Solid Moisture
160-36526-11 STSB29_0.5-3 Total/NA Solid Moisture
160-36526-12 STSB29_3-6 Total/NA Solid Moisture
160-36526-13 STSB29_6-15 Total/NA Solid Moisture
160-36526-14 STSB29-FD_6-15 Total/NA Solid Moisture
160-36526-15 STSB30_0-0.5 Total/NA Solid Moisture
160-36526-16 STSB30_0.5-3 Total/NA Solid Moisture
160-36526-17 STSB30_3-6 Total/NA Soiid Moisture
160-36526-18 STSB30_6-15 Total/NA Solid Moisture
160-36526-19 STSB31_0-0.5 Total/NA Solid Moisture
160-36526-20 STSB31_0.5-3 Total/NA Solid Moisture
160-36526-20 DU STSB31_0.5-3 Total/NA Solid Moisture
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Tune Report

Tune File : autotune.u
Comment

Tuning Parameters

===Plasma Condition=== ===Ion Lenses===
RF Power : 1550 W Extract 1 : o Vv
RF Matching : 1.5V Extract 2 -120 V
Smpl Depth 8 mm Omega Bias : -90 VvV
Torch-H : 0.1 mm Omega Lens : 8 Vv
Torch-V 0.1 mm Cell Entrance : -30 V
Carrier Gas : 0.55 L/min Cell Exit : -50 V
Dilution Mode : ON Deflect : 12.2 Vv
Dilution Gas : 0.5 L/min Plate Bias : -40 V
Optional Gas : 0 % ===0ctopole Parameters===
Nebulizer Pump : 0.1 rps OctP RF 190 V
Sample Pump : --- rps OctP Bias : -8 Vv
S/C Temp : 2 degC

===Reaction Cell===
Reaction Mode : OFF
H2 Gas 0 mL/min He Gas : 0 mL/min

Page: 2

Page 187,30 1465 "

===Q-Poule Parameters===

AMU Gain
AMU Offset
Axlis Gain
Axis Offset
QP Bias

118
128
0.998
0.11
-3V

===Detector Parameters===

Discriminator
Analog HV
Pulse HV

Optional Gas

4.5 mv
1919 V
1104 V

Dec 10, 2019 13:04:09
Dec 10, 2019 13:04:14

12/31/2019







Tune File
Comment

Tuning Parameters
===Plasma Condition=s=

RF Power

RF Matching
Smpl Depth
Torch-H
Torch-V
Carrier Gas
Dilution Mode
Dilution Gas
Optional Gas
Nebulizer Pump
Sample Pump
S/C Temp

Reaction Mode
H2 Gas

Page: 2

=Reaction Cell===

ON

L/min
L/min
rps

rps
degC

mL/min

Tune Report

===Ion Lenses===
Extract 1
Extract 2
Omega Bias
Omega Lens
Cell Entrance
Cell Exit
Deflect
Plate Bias

===0Octopole Parameters===

OctP RF
OctP Bias

He Gas

===Q-Pole Parameters===

oV AMU Gain
-120 V AMU Offset
-80 V Axis Gain
8.5 V Axis Offset
-40 V QP Bias
-60 V
-0.4 V
-60 V Discriminator
Analog HV
190 V Pulse HV
-18 V

4.3 mL/min Optional Gas

118

128
0.998
0.11

-15 Vv

===Detector Parameters===

4.5 mv
1915 Vv
1104 V

Page 1834465 °

Dec 10,
Dec 10,

2019 13:14:42
2019 13:14:47

12/31/2019




QC Tune Report

Data File:

Date Acquired:
Cperator:

Misc Info:

Vial Number:
Current Method:

C:\ICPMH\1\DATA\121019B2.B\QCTUNEQQ.D

C:\ICPMH\1\7500\QCTUNE.D

10 Dec 2019

LP 7700

1307

03:42:44 pm

C:\ICPMH\1\METHODS\TN_6020.m

Minimum Response (CPS)

Element

RSD (%)
Element
6 Li
58 Co
115 1In
205 Tl

Ion Ratio

Element

Actual

Actual

0

1
0
0

.17
.06
.63
.57

Actual

Maximum Bkg. Count (CPS)

Element

12/10/2019 PM 03:48

Actual

Required Flag
Reguired Flag
5.00
5.00
5.00
5.00
Reguired Flag
Required Flag

Page 190 of 1463

12/31/2019

1






Replicated Data:

Mass
6

58

59

60

95

111

114

115

116

118

204

205

206

207

Count (CPS)
2877351.00

158721.09

36.00

1225560.00

1137512.00

457138.00

582518.19

605780.00

1422587.00

6134521.00

889908.81

834597.50

50164.42

1449399.00

1013061.00

911532.81

2188323.00

12/10/2019 PM 03:48

C:\ICPMH\1\DATA\121019B2.B\QCTUNEOO.D

2862537.00

156592.50

31.50

1223748.00

1123184.00

456799 .41

581706.63

606448.19

1415358.00

6097464 .00

884251.00

834124.81

50722.34

1444889.00

1021512.00

907450.31

2179130.00

2853527.00

154929.91

35.00

1209847.00

1127595.00

458767.41

578256 .50

606370.19

1418130.00

6103727.00

882771.31

834758.00

51239.73

1463075.00

1026749.00

912652.00

2193981.00

Page 192 of 1463

2829811.00

155404.70

41.50

1207828.00

1119311.00

455067.59

574551.81

604968.88

1412034.00

6128907.00

885372.00

832982.31

52245.21

1467627.00

1022823.00

916670.63

2195687.00

2840811.00

154440.41

28.00

1200629.00

1112796.00

454458.69

577642.19

608564.19

1406409.00

6099688.00

886322.88

829008.00

52375.13

1475043.00

1028747.00

914989.13

2166986.00

12/31/2019
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Tune Report

Tune File : autotune.u
Comment

Tuning Parameters

===Plasma Condition=== ===lon Lenses===
RF Power : 1550 W Extract 1 : oV
RF Matching : 1.5V Extract 2 : -120 V
Smpl Depth 8 mm Omega Bias -90 V
Torch-H : 0.1 mm Omega Lens : 8 Vv
Torch-v 0.1 mm Cell Entrance : -30 V
Carrier Gas 0.55 L/min Cell Exit : -50 V
Dilution Mode : ON Deflect : 12.2 Vv
Dilution Gas : 0.5 L/min Plate Bias : -40 V
Optional Gas : 0 % ===0ctopole Parameters===
Nebulizer Pump : 0.1 rps OctP RF 190 V
Sample Pump : --- rps OctP Bias -8 VvV
S/C Temp : 2 degcC

==Reaction Cell===
Reaction Mode : OFF

H2 Gas : 0 mL/min He Gas : 0 mL/min

Page: 2

Page 415507 1465 :

===Q-Pole Parameters===

AMU Gain : 118

AMU Offset : 128

Axis Gain : 0.998

Axis Offset : 0.11
QP Bias -3 Vv

===Detector Parameters===
Discriminator

4.5 mV
Analog HV 1919 V
Pulse HV 1104 V

Optional Gas : ---

Dec 10,
Dec 10,

2019 13:04:09
2019 13:04:14

12/31/2019







Tune File
Comment

Tuning Parameters

===Plasma Condition===

RF Power

RF Matching
Smpl Depth
Torch-H
Torch-V
Carrier Gas
Dilution Mode
Dilution Gas
Optional Gas
Nebulizer Pump
Sample Pump
S/C Temp

===Reaction Cell===

Reaction Mode
H2 Gas

Page: 2

1550 W
1.5V
8 mm
0.1
0.1
0.55
ON
0.5 L/min
0 %
0.1 rps
rps
2 degC

mm
mm
L/min

ON
0 mL/min

Tune Report

===lon Lenses===

Extract 1 o v
Extract 2 -120 v
Omega Bias -80 V
Omega Lens 8.5 V
Cell Entrance -40 V
Cell Exit -60 V
Deflect -0.4 V
Plate Bias -60 V
===0Octopole Parameters===

OctP RF 150 V
OctP Bias -18 V

He Gas 4.3 mL/min

Page 41§iqrﬁf§éfd

===Q-Pole Parameters===

AMU Gain 118

AMU Offset 128

Axis Gain 0.998

Axis Offset 0.11
QP Bias -15 V

===Detector Parameters===

Discriminator 4.5 mv
Analog HV 1919 V
Pulse HV 1104 V

Opticnal Gas : -

Dec 10,
Dec 10,

2019 13:14:42
2019 13:14:47

a0
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C:\ICPMH\1\DATA\121019B2.

QC Tune Report

Data File: C:\ICPMH\1\7500\QCTUNE.D
Date Acgquired: 10 Dec 2019 03:42:44 pm
Operator: LP 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

Minimum Response (CPS)

Element
RSD (%)
Element
6 Li
59 Co
115 In
205 T1

Ion Ratio
Element

Maximum Bkg.

Element

12/10/2019 PM 03:48

Actual Required
Actual Required
0.17 5.00
1.06 5.00
0.63 5.00
0.57 5.00
Actual Required
Count (CPS)
Actual Required

B\QCTUNEO0O.D

Flag

Flag

Flag

Flag

Page 419 of 1463
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Replicated Data:

Mass
6

58

59

60

95

111

114

115

116

118

204

205

206

207

208

Count (CPS)
2877351.00

158721.09

36.00

1225560.00

1137512.00

4571 00

582518.19

605780.00

1422587.00

6134521.00

889908.81

834597.50

50164.42

1449395.00

1013061.00

911532.81

2188323.00

12/10/2019 PM 03:48

C:\ICPMH\1\DATA\121019BE2.B\QCTUNEQCO.D

2862537.00

156592.50

31.50

1223748.00

1123184.00

456799.41

581706.63

606448.19

1415358.00

6097464 .00

884251.00

834124.81

50722.34

1444889.00

1021512.00

907450.31

2179130.00

2853527.00

154929.91

35.00

1209847.00

1127595.00

458767.41

578256 .50

606370.19

1418130.00

6103727.00

882771.31

834758.00

51239.73

1463075.00

1026749.00

912652.00

2193981.00

Page 421 of 1463

282%811.00

155404.70

41.50

1207828.00

1119311.00

455067.59

574551.81

604968.88

1412034.00

6128507.00

885372.00

832982.31

52245.21

1467627.00

1022823.00

916670.63

2195687.00

2840811.00

154440.41

28.00

1200629.00

1112796.00

454458.69

577642.19

608564 .19

1406408.00

60939688.00

886322.88

829008.00

52375.13

1475043.00

1028747.00

914989.13

2166986.00

12/31/2019
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Prop Baich: 457567

Fill Geometry, 21-Day In-Growth
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Prep Baich: 452568

Fill Geometry, 21-Day In-Growth
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Initial
Calibrations
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Ge05_90099_solidcert 2012.xls

Gamma Verification per Geometry

Detector: Ge5
Geometry: Tunacan
Reference date 1/1/2012
Calibration Standard: 90099
Standard volume g / vial 1550
Standard volume transferred in g / geometry 317.8
lab ID# of cal ~t~~-~r4  Rad12-0007
Isotope Ct;r;i;ii:iaglc;;\lcity G:gt?:/?t;y y abundance | Bqg/sample Rc:;:rl‘tts %recovery
gammag/ean _
Pb-210 3094 634 0.0425 14926 14353 96.2
Am-241 2037 418 0.3590 1163 1230.2 105.7
Cd-109 2881 591 0.0361 16363 16101 98.4
Co-57 1511 an 0.8560 362 347.72 96.1
Ce-139 2139 420 0.7990 549 538.4 98.1
Hg-203 4651 954 0.8146 1171 1208.4 103.2
Sn-113 3015 618 n,6400 966 972.07 100.6
Cs-137 1938 397 0.8510 467 462.35 99.0
Y-88 7264 1489 0.9370 1589 1559.3 98.1
Co-60 3580 734 0.9997 734 722.51 98.4
Co-60 3581 734 0.9999 734 739.67 100.7
Y-88 7690 1577 0.9920 1589 1613.8 101.5
Reviewed By:  Jody Watson
Date: 3/27/2012 _
SOP:; ST-RD-0102 current rev CalVerif_tuna can
Page 1317 of 1463 12/31/2019



















Ge05_90099_solidcert 2012

2nd Source Verification
Detector: Geb

Geometry: Tunacan
Reference date 1/1/2010
Source: 81427-334

Standard volume g/ vial 1550
Standard volume transferred in g / geometry 318.5
'1b ID# of cal stand=rd 6665
Isotope Cegr;i;i?'c‘ia;:lcst;vcity G:;)trir:,?ttyry yabundance | Bg/sample Rﬁa (:’:IT:s %recovery

Am-241 2034 418 0.359 1184 I 1160.9 7

Cs-137 1926 296 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 946

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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Ge09_90099_solidcert 2012

2nd Source Verification

Detector: Ge9
Geometry: Tunacan
Reference date 1/1/2010
Source: 81427-334
Standard volume g/ vial 1550
Standard volume transferred in g / geometry 318.5
lab ID# of cal standard 6665
Certified Activity Geometry C o
Isotope gammas/sec Activity yabundance | Bq/sample Results Jorecovery
Am 241 2034 419 __0n7ra 1104 39.¢ J.4
Cs-137 1926 396 ! 0.851 465 1.5z 6
Co-60 3611 747 0.99974 747 687.72 v2.7
Co-60 3617 _ 7 0.999856 | 742 692.56 93.3
Reviewed By: Jody Watson
Date: 6/14/2012
SOP: ST-RD-0102 current rev 2nd source tuna can
Page 1370 of 1463 12/31/2019




Ge12_108513_solidcert 2018 TALS .xIs

2nd Source Verification

Detector: Ge12

Geometry: Tunacan
Reference date: 10/1/2006
Calibration Standard: 74139-334
Standard volume g / vial: 1550
Standard volume transferred in g / geometry: 341.9

jab ID# of cal standard: 1282974
Certified

. . Geometry , ) Count
Isotope Activity P y abundance Bg/sample Resuits srecovery
ganunasisec
Am-241 2034
~s-137 1926 425 0.85k1 499 509.9 02.1
Co-60 3612 797 N aaagse 797 833.8 )4.6
Reviewed By: Jody Watson
Date: 4/24/2018 _
SOP: ST-RD-0102 current rev 2nd source tuna can
12/31/2019
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Ge14_90099_solidcert 2012

2nd Source Verification

Detector: Ge14
Geometry: Tunacan
Reference date 1/1/2010
Source: 81427-334
Standard volume g / vial 1550
Standard volume transferred in g / geometry 318.5
lab 1D# of cal standard 6665
Certified Activity Geometry Count o
Isotope gammasisec Activity vabundance | Bg/sample Results Jorecovery
Am-"21 ZUo4 418 Toanu 1164 1140.8 0
Cs-137 1926 396 0.851 465 447.55 96.2
Co-60 3611 742 0.99974 742 goo.~+ I 930
Co-60 3612 742 0.999856 742 699.61 | 94?2
Reviewed By: Jody Watson
Date: 4/24/2012
SOP: ST-RD-0102 current rev 2nd source tuna can
Page 1384 of 1463 12/31/2019
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Ge16_90099_solidcert 2012

2nd Source Verification

Detector: Ge16
Geometry: Tunacan
Reference date 1/1/2010
Source: 81427-334
Standard volume g/ vial 1550
Standard volume transferred in g / geometry 318.5
lah IN# of cal standard 6665
Isotope Cegrat‘i:ri‘?:a;:;:st;\::ity G:ztri?, ?ttyry vabundance | Bqg/sample Ri‘;t?:s %recovery
1-241 pN24 418 0 ?=a 1164 1175.5 101.0
Cs-137 1926 396 0.851 465 5.26 8.1
| reen a1 742 0.99974 742 696.55 93.8
Co-60 2612 747 n cooaca 742 694.91 93.6
Reviewed By: Jody Watson
Date: 7/17/2012

SOP: ST-RD-0102 current rev

2nd source tuna can

Page 1390 of 1463
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Ge17_90099_solidcert 2012

2nd Source Verification
Detector: Ge17

Geometry: Tunacan
Reference date 1/1/2010
Source: 81427-334

Standard volume g/ vial 1550
Standard volume transferred in g / geometry 318.5
lab ID# of cal standard 6665
Isotope Cegr;i::ﬁ:a:c;z’city G:;)trir:, tiattyry yabundance | Bg/sample RZZL:ITtts %recovery
Am-241 2034 418 0.35¢ 116 ' 1140.2 97.9
Cs-137 1926 396 0.851 465 440.08 -8
Co-60 3611 742 0.99974 742 682.05 9
Co-60 3612 742 0.990%5a 742 299.63 929

Reviewed By: _ Maegan McAfee

Date: 4/13/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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Test America
St. Louis
Background Check

Spectrum: 5_20191206006_BGLong
Description: Background Long PBC Count
Acquired: 12/6/2019 6:41:26 PM
Detector: Detector # 5
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

Target L_Ctrl L_Tol Measured H Tol H Ctrl Results
Bkgd
Countrate 1.45 1.30 1.35 1.48 1.55 1.60 PA
Analyst: Shiloh Smith Reviewer: Shiloh Smith

(Page 1 of 8)
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Test America
St. Louis
Background Check

Spectrum: 9_20191206007_BGLong
Description: Background Long PBC Count
Acquired: 12/6/2019 6:43:28 PM
Detector: Detector # 9
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

Target L_Ctrl L_Tol Measured H_Tol H_Ctrl Results
Bkgd
Countrate 1.89 1.53 1.65 1.77 2.14 2.26 PA
Analyst: Shiloh Smith Reviewer: Shiloh Smith

(page 1 of 7)
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Test America
St. Louis
Background Check

Spectrum: 12 20191206008_BGLong
Description: Background Long PBC Count
Acquired: 12/6/2019 6:42:59 PM
Detector: Detector #12
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate
exceeds Tolerance Limits.

Target L_Ctrl L_Tol Measured H_Tol H_Ctrl Results
Bkgad
Countrate 2.00 1.89 1.93 1.94 2.07 2.10 PA
Analyst: Shiloh Smith Reviewer: Shiloh Smith

(Page 1 of 5)
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Test America
St. Louis
Background Check

Spectrum: 14 20191206007_BGLong
Description: Background Long PBC Count
Acquired: 12/6/2019 6:44:03 PM
Detector: Detector #14
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

Target L_Ctrl L_Tol Measured H_Tol H_Ctrl Results
Bkgd
Countrate 1.80 1.66 1.71 1.74 1.90 1.94 PA
Analyst: Shiloh Smith Reviewer: kody Saulters

(Page 1 of 8)

Page 1424 of 1463 12/31/2019




Test America
St. Louis
Background Check

Spectrum: 16 20191206007_BGLong

Description: Background Long PBC Count
Acquired: 12/6/2019 6:45:28 PM
Detector: Detector #16

Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.

2) Investigate high countrate and take corrective action as necessary if Countrate
exceeds Tolerance Limits.

Target L Ctrl L Tol Measured H Tol H Ctrl Results
Bkgd
Countrate 2.68 2.51 2.56 2.63 2.80 2.86 p2
Analyst: Shiloh Smith Reviewer: kody Saulters

(Page 1 of 8)
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Test America
St. Louis
Background Check

Spectrum: 17 20191206005 BGLong
Description: Background Long PBC Count
Acquired: 12/6/2019 6:46:43 PM
Detector: Detector #17
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate
exceeds Tolerance Limits.

Target L Ctrl L _Tol Measured H Tol H Ctrl Results
Bkgd
Countrate 2.32 2.18 2.23 2.27 2.42 2.46 P!
Analyst: Shiloh Smith Reviewer: kody Saulters

(Page 1 of 8)
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Test America
St. Louis
Quality Control Check

Spectrum: 5 20191225001 _QCAsLeft
Description: Quality control Check (QC Source 'A') Post Stabilization
Acquired: 12/25/2019 5:07:21 AM
Detector: Detector # 5
Quality Control Evaluation Criteria:
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits.
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits.

Target L Ctrl L_Tol Measured H_Tol H Ctrl Results

QA-60

Channel 238.00 236.00 237.00 237.80 239.00 240.00 PASS
Energy 59.54 59.04 59.29 59.58 59.79 60.04 PASS
FWHM 0.74 0.00 0.00 0.73 1.84 1.94 PASS
ActivityDiff 636.60 -5.00 -4.00 1.25 4.00 5.00 PASS
QA-662

FWHM 1.36 0.00 0.00 1.31 3.06 3.16 PASS
ActivityDiff 596.80 -5.00 -4.00 1.81 4.00 5.00 PASS
QA-1332

Channel 5330.00 5327.00 5328.00 5328.80 5332.00 5333.00 PASS
Energy 1332.51 1331.76 1332.01 1332.26 1333.01 1333.26 PASS
FWHM 1.90 0.00 0.00 1.90 4.10 4.20 PASS
ActivityDiff 1164 .20 -5.00 -4 .00 -1.37 4 .00 5.00 PASS

Analyst: Caleb Quinn Reviewer: kody Saulters
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Test America
St. Louis
Background Check

Spectrum: 5 20191225002 BG
Description: Background Contamination Check
Acquired: 12/25/2019 5:29:36 AM
Detector: Detector # 5
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary 1f Countrate
exceeds Tolerance Limits.

Target L _Ctrl L _Tol Measured H Tol H Ctrl Results
Bkgd
Countrate 1.45 1.30 1.35 1.45 1.55 1.60 PASS
Analyst: Caleb Quinn Reviewer: kody Saulters
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Test America
St. Louis
Quality Control Check

Spectrum: 9 20191225002 QCAsLeft
Description: Quality control Check (QC Source 'E') Post Stabilization
Acquired: 12/25/2019 5:45:19 AM
Detector: Detector # 9
Quality Control Evaluation Criteria:
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits.
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits.

Target L _Ctrl L_Tol Measured H_ Tol H Ctrl Results

QA-60

Channel 238.00 236.00 237.00 238.00 239.00 240.00 PASS
Energy 59.54 59.04 59.29 59.61 59.79 60.04 PASS
FWHM 1.08 0.00 0.00 0.94 2.18 2.28 PASS
ActivityDiff 649 .44 -5.00 -4.00 -0.33 4 .00 5.00 PASS
QA-662

FWHM 1.62 0.00 0.00 1.51 3.32 3.42 PASS
ActivityDiff 607.56 -5.00 -4.00 0.71 4.00 5.00 PASS
QA-1332

Channel 5330.00 5327.00 5328.00 5329.70 5332.00 5333.00 PASS
Energy 1332.51 1331.76 1332.01 1332.34 1333.01 1333.26 PASS
FWHM 2.12 0.00 0.00 1.95 4 .32 4.42 PASS
ActivityDiff 1191.31 -5.00 -4.00 0.02 4.00 5.00 PASS

Analyst: Caleb Quinn Reviewer: kody Saulters
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Test America
St. Louis
Background Check

Spectrum: 9 20191225001 _BG

Description: Background Contamination Check
Acquired: 12/25/2019 4:44:53 AM
Detector: Detector # 9

Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.

2) Investigate high countrate and take corrective action as necessary 1f Countrate
exceeds Tolerance Limits.

Target L _Ctrl L _Tol Measured H Tol H Ctrl Results
Bkgd
Countrate 1.89 1.53 1.65 1.81 2.14 2.26 PASS
Analyst: Caleb Quinn Reviewer: kody Saulters
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Test America
St . Louis
Quality Control Check

Spectrum: 12 20191225002 QCAsLeft
Description: Quality control Check (QC Source 'H') Post Stabilization
Acguired: 12/25/2019 5:45:50 AM
Detector: Detector #12
Quality Control Evaluation Criteria:
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits.
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits.

Target L Ctrl L _Tol Measured H Tol H Ctrl Results

QA-60

Channel 238.00 236.00 237.00 237.90 239.00 240.00 PASS
Energy 59.54 59.04 59.29 59.60 59.79 60.04 PASS
FWHM 0.90 0.00 0.00 0.85 2.00 2.10 PASS
ActivityDiff 691.00 -5.00 -4 .00 -0.34 4.00 5.00 PASS
QA-662

FWHM 1.48 0.00 0.00 1.48 3.18 3.28 PASS
ActivityDiff 659.00 -5.00 -4.00 0.20 4.00 5.00 PASS
QA-1332

Channel 5330.00 5327.00 5328.00 5330.10 5332.00 5333.00 PASS
Energy 1332.51 1331.76 1332.01 1332.51 1333.01 1333.26 PASS
FWHM 2.00 0.00 0.00 1.96 4 .20 4.30 PASS
ActivityDiff 1274 .00 -5.00 -4 .00 1.01 4.00 5.00 PASS

Analyst: Caleb Quinn Reviewer: kody Saulters
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§ Test America
| St. Louis
Background Check

|
i Spectrum: 12 20191225001 BG
Description: Background Contamination Check

Acquired: 12/25/2019 4:45:26 AM

Detector: Detector #12

Background Evaluation Criteria:

1) Place instrument out of service if Countrate exceeds Control Limits.

2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

| Target L_Ctrl L _Tol Measured H_Tol H Ctrl Results
! Bkgd ‘
Countrate 2.00 1.89 1.93 1.99 2.07 2.10 PASS
Analyst: Caleb Quinn Reviewer: kody Saulters
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Spectrum:
Description:
Acquired:
Detector:

1) Notify Supervisor if

2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits.
Target L Ctrl L_Tol Measured H Tol H Ctrl Results
QA-60
Channel 238.00 236.00 237.00 237.90 239.00 240.00 PASS
Energy 59.54 59.04 59.29 59 .64 59.79 60.04 PASS
FWHM 0.76 0.00 0.00 0.90 1.86 1.96 PASS
ActivityDiff 671.90 -5.00 -4.00 -3.38 4.00 5.00 PASS
QA-662
FWHM 1.35 0.00 0.00 1.39 3.05 3.15 PASS
ActivityDiff 628.85 -5.00 -4.00 -2.62 4 .00 5.00 PASS
QA-1332
Channel 5330.00 5327.00 5328.00 5329.80 5332.00 5333.00 PASS
Energy 1332.51 1331.76 1332.01 1332 .46 1333.01 1333.26 PASS
FWHM 1.91 0.00 0.00 1.91 4.11 4.21 PASS
ActivityDiff 1224 .59 ~-5.00 -4 .00 -2.45 4 .00 5.00 PASS
Analyst: Caleb Quinn Reviewer: kody Saulters

14 20191225001 _QCAsLeft
Quality control Check
12/25/2019 5:05:49 AM

Detector #14
Quality Control Evaluation Criteria:

'AS FOUND'

(QC Source

Test America
St. Louis

IEI)

Page 1310 of 1463

Quality Control Check

Post Stabilization

parameters exceed Tolerance or Control Limits.
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Test America
St. Louis
Background Check

Spectrum: 14 20191225002 BG
Description: Background Contamination Check
Acquired: 12/25/2019 5:26:35 AM
Detector: Detector #14
Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.
2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

Target L Ctrl L Tol Measured H_Tol H _Ctrl Results
Bkgd
Countrate 1.80 1.66 1.71 1.77 1.90 1.94 paca
Analyst: Caleb Quinn Reviewer: kody Saulters
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Test America
St. Louils
Quality Control Check

Spectrum: 16 20191225001 QCAsLeft
Description: Quality control Check (QC Source 'G') Post Stabilization
Acquired: 12/25/2019 5:07:08 AM
Detector: Detector #16
Quality Control Evaluation Criteria:
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits.
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits.

Target L Ctrl L_Tol Measured H Tol H Ctrl Results

QA-60

Channel 238.00 236.00 237.00 237.80 239.00 240.00 PASS
Energy 59.54 59.04 59.29 59.54 59.79 60.04 PASS
FWHM 0.96 0.00 0.00 1.01 2.06 2.16 PASS
ActivityDiff 602.10 -5.00 -4.00 3.74 4 .00 5.00 PASS
QA-662

FWHM 1.53 0.00 0.00 1.73 3.23 3.33 PASS
ActivityDiff 571.13 -5.00 -4 .00 1.24 4.00 5.00 PASS
QA-1332

Channel 5330.00 5327.00 5328.00 5331.00 5332.00 5333.00 PASS
Energy 1332.51 1331.76 1332.01 1332.86 1333.01 1333.26 PASS
FWHM 2.09 0.00 0.00 2.67 4 .29 4,39 PASS
ActivityDiff 1139.05 -5.00 -4 .00 3.20 4 .00 5.00 PASS

Analyst: Caleb Quinn Reviewer: kody Saulters
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Test America
St. Louis
Background Check

Spectrum: 16 20191225002 _BG

Description: Background Contamination Check
Acquired: 12/25/2019 5:26:04 AM
Detector: Detector #16

Background Evaluation Criteria:
1) Place instrument out of service if Countrate exceeds Control Limits.

2) Investigate high countrate and take corrective action as necessary if Countrate
exceeds Tolerance Limits.

Target L Ctrl L_Tol Measured H _Tol H Ctrl Results
Bkgd
Countrate 2.68 2.51 2.56 2.76 2.80 2.86 PASS
Analyst: Caleb Quinn Reviewer: kody Saulters
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Test America
St. Louis
Quality Control Check

Spectrum: 17_ 20191225001 QCAsLeft
Description: Quality control Check (QC Source 'H') Post Stabilization
Acquired: 12/25/2019 5:06:25 AM
Detector: Detector #17
Quality Control Evaluation Criteria:
1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits.
2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits.

Target L Ctrl L_Tol Measured H_Tol H Ctrl Results

QA-60

Channel 238.00 236.00 237.00 237.90 239.00 240.00 PASS
Energy 59.54 59.04 59.29 59.64 59.79 60.04 PASS
FWHM Q.77 0.00 0.00 0.76 1.87 1.97 PASS
ActivityDiff 691.00 -5.00 -4.00 2.33 4 .00 5.00 PASS
QA-662

FWHM 1.37 0.00 0.00 1.37 3.07 3.17 PASS
ActivityDiff 659.00 -5.00 -4.00 -0.03 4 .00 5.00 PASS
QA-1332

Channel 5330.00 5327.00 5328.00 5329.50 5332.00 5333.00 PASS
Energy 1332.51 1331.76 1332.01 1332.47 1333.01 1333.26 PASS
FWHM 1.88 0.00 0.00 1.83 4.08 4.18 PASS
ActivityDiff 1274.00 -5.00 -4.00 -1.23 4 .00 5.00 PASS

Analyst: Caleb Quinn Reviewer: kody Saulters

Page 1314 of 1463 12/31/2019




Test America
St. Louis
Background Check

Spectrum: 17_20191225002_BG
Description: Background Contamination Check

Acquired: 12/25/2019 5:27:29 AM

Detector: Detector #17

Background Evaluation Criteria:

1) Place instrument out of service if Countrate exceeds Control Limits.

2) Investigate high countrate and take corrective action as necessary if Countrate

exceeds Tolerance Limits.

Target L Ctrl L_Tol Measured H Tol H Ctrl Results
Bkgd
Countrate 2.32 2.18 2.23 2.32 2.42 2.46 PASS
Analyst: Caleb Quinn Reviewer: kody Saulters
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REAGENT TRACEABILITY SUMMARY

Lab Name: Eurofins TestAmerica, St. Louis Job No.: 160-36526-1
SDG No.:
Parent Reagent
Reagent
Exp Prep Dilutant Final Volume
Reagent ID Date Date Used Volume Reagent ID Added Analyte Concentration
MPREP1-A 00004 11/26/20 CPI International, Lot 10094019-9 (Purchased Reagent) Ag 40 mg/L
Al 2000 mg/L
As 200 mg/L
B 40 mg/L
Ba 200 mg/L
Be 20 mg/L
Bi 200 mg/L
Ca 2000 mg/L
cd 200 mg/L
Co 200 mg/L
Cr 200 mg/L
Cu 200 mg/L
Fe 2000 mg/L
K 2000 mg/L
Li 20 mg/L
Mg 2000 mg/L
Mn 200 mg/L
Na 2000 mg/L
Ni 200 mg/L
P 200 mg/L
Pb 200 mg/L
Se 100 mg/L
Sm 200 mg/L
Sr 200 mq/L
Thorium 200 mg/L
Tl 40 mg/L
Uranium 200 mg/L
v 200 mg/L
Zn 200 mg/L
MPREP1-B_00004 [11/26/20 ] CPI International, Lot 10094019-8 [ (Purchased Reagent) Sulfur | 2000 mg/L}
MPREP2_ 00022 11/26/20 CPI International, Lot 10094019-7 (Purchased Reagent) Mo 100 mg/L
Sb 99.99 mg/L
Si 1000 mg/L
Sn 200 mg/L
Ti 200 mg/L
W 200 mg/L
Zr 200 mg/L
MS A CALl LLC_00418 01/05/20[12/05/19 [2% HCL 2% HNO3, Lot 500 mL|[MS CAL 1 A_00006 0.5 mL|Thorium 2 ug/L
1843378
Uranium 1 ug/L
.MS CAL 1 A 00006 09/18/20 CPI, Lot 10103046-1 (Purchased Reagent) Thorium 2 ug/mL
Uranium 1 ug/mL
MS A CAL2 CCV_00375 01/05/20(12/05/19 2% HCL 2% HN03, Lot 500 mL |MS CAL3 A 00011 0.5 mL|Thorium 100 ug/L
1843378
Uranium 100 ug/L
.MS CAL3 A 00011 05/31/20 CPI, Lot 10097743-1 (Purchased Reagent) Thorium 100 ug/mL
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1380 Seaboard Industrial Blvd,
H ) Atlanta, Georgia 30318
Eckert & Ziegler Tel 404-35-8677
Fax 404-352-2837
Analytics _ www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

79670-334
5 mL Liquid in Flame Sealed Vial

Customer: TestAmerica Sf. Louis
P.O.No.: 2303925, Item 1

Calibration Date: 01-Apr-2009 12:00 EST Grams of Master Source: 0.028371

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST."

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days yps/gram YPS Up Up U Method
Am-241 59.8 157860 3.390E+03 c.1 09 1.8 411 LS
Cd-109 88.0 462.60 1.681E+05 4 798E+03 064 1.7 35 HPGe
Co-57 122.1 271.79 8.904E+04 2.826E+03 05 1.3 28 HPGe
Ce-139 165.9 137.6 1.286E+05 3.563E+03 c4 1.1 23 HPGe
Hg-203 279.2 46.61 2.7188E+03 7.910E+03 63 1.1 23 HPGe
Sn-113 391.7 116.1 1.728E+05 4.894E+03 65 1.1 24 HPGe
Cs-137 661.7 10983 1.120E+05 3.178E+03 6.7 12 28 HPGe
Y-88 898.0 106.6 4.205E+05 1.193E+04 08 1.1 27 HPGe
Co-60 1173.2 1925.4 2.184E+05 6.196E+03 0.7 1.1 2.6 HPGe
Ca-60 1332.5 1925.4 2.185E+05 6.199E+03 0.7 11 286 HPGe
Y-88 1836.1 106.6 4.444E408 1.261E+04 0.7 1.1 28 HPGe

* Master Souiue refers to Analytics' 8-isotope. mixture whiun 1s calibrated quarlerly.
Calibration Methods: 417 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
IC - Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297,

"Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Comments:
8.31740 grams 4M HCI solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers.

This standard will expire one year after the calibration date.

Source Prepared by: Atts W A 8 %‘/
W. Mao, Radiochemist ‘

QA Approved: A =) Date: _&-/3-01

D. M. Montgonf8ry, QA Manager

End of Certificate
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1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318

Tel 404:352-8677

Fax 404-352-2837

E Eckert & Ziegler

Analy‘tics www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radinnuiclide Source
83725-334
5 mL Liquid in Flame Sealed Vial
Customer: Test America St. Louis/Earth City, MO

P.O. No.:
Reference Date:

2397508, Item 1

0l-Jan-2011 12:00 PM EST Grams of Mastex Souxce: 0.028066

— "A9Y SOQULIOS YNV

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamrma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technclogy through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February,
1979, and compliance with ANSI N42.22-1998, "Traceability of Radicactive Sources to NIST." EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101. '

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days Ypa/gram Yps Up Uy U Method
Am-241 89.8 1.580E+05 3.261E+03 0.1 08¢ 18 4 LS
Cd-108 88.0 4.626E+02 1.697E+08 4.763E+03 c8 1.7 3.8 HPGe
Co-57 122.1 2.718E+02 8.711E+04 2.445E+03 06 13 28 HPGe
Ce-139 165.9 1.376E+02 1.247E+08 3.500E+03 05 1.1 2.4 HPGe
Hg-203 279.2 4.661E+01 2.153E+05 7.727E+03 04 1.1 2.3 HPGe
Sn-113 301.7 1.1581E+02 1.769E+08 4.965E+03 05 1.1 24 HPGe
Cs-137 661.7 1.098E+04 1.109E+05 3.113E+03 07 12 28 HPGe
Y-88 898.0 1.066E+02 4.224E+05 1.186E+04 0.5 11 2.4 HPGe
Co-60 1 1173.2 1.925E+03 2.142E+08 6.012E+03 06 1.1 25 HPGe
Co-60 1332.8 1.925E+03 2.143E+05 6.015E+03 06 1.1 25 HPGe
Y-88 1836.1 1.066E+02 4 472E+05 1.265E+04 05 11 2.4 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 417 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber, Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Technical Note 1297, "Guidelineas for
Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

(Certificate continued on reverse side)
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Comments:

5.30203 grars 4M HCI solution with approximately 30 pg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers.

This standard will expire one year after the reference date.

Source Prepared by: W(/a\

M. I. Taskaeva, Radiochemist

QA Approved: ’ﬂ/\

Date: /5]%’\1) ("

J. D. McCorvey, QA Manager Alte+1ate

MGS Certificate, Rev 2 09-28-2009
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N .4 ~ N Metals “reo * Spike A

CERTIFICATE OF ANALYSIS

Multi-Element Aqueous CRM Product #. TA-CM-FEB19-STL1-A
Custom ISO G34 Metals Prep 1 Spike A Lot #: 10094019-9
Matrix: 5% HNO3
[ | Certified Concentration | Certified Concentration Certified Concentration
‘ Element & Uncertainty Element & Uncertainty Element & Uncertainty T
Ag 40.00 £ 0.40 pg/mL Cr 2000 + 20pugimL. | Pb 200.0 + 2.0 ug/mL
Al 2000 £ 10 pg/mL Cu 2000 £ 2.0 pg/mL ‘ Se 71000 £ 1.0 ugimL
‘_ As 200.0 £ 2.0 pgimL Fe 2000 + 10 pg/imL Sm 200.0 £ 2.0 pg/mL
B 40.00 % 0.20 pgimL K 2000 + 10 pgimL Sr 200.0 + 2.0 pg/mL
Ba 200.0 £ 2.0 ug/mL Li 20.00 + 0.20 pg/mL Th 2000 + 2.0 pg/mL
___Be 20.00 + 0.20 pg/mL Mg 2000 + 10 pgimL T 1__ 40.00 + 0.40 pgimL
Bi 200.0 % 2.0 yg/mL Mn 2000 £ 20pgmL | U 200.0 + 2.0 pg/mL
Ca 2000 £ 10 ugimL Na 2000 + 10 pg/imL v 2000 £ 2.0 pg/mL
Cd 2000 + 2.0 pg/mL Ni 2000 £ 2.0 ug/mL Zn 200.0 + 2.0 pg/mL
| Co 2000 t 2.0 pgimlL P 2000 t 2.0 pgiml
Source Material Lot# Chart
| _Element | Source Material Lot# Element | Source Material Lot# Element Source Material Lot# |
Ag | 975475 cr 880115 Pb 168223
Al 992545 Cu 148793 Se 929078 ]
As 166531 Fe 1004971 Sm 120677R j
B 982524 K 983959 Sr 976606 |
Ba L 150283R Li 156949 Th 122067
Be 998969 M 738337 Tl 991734 T
_ Bi 753003 Mn 985851 U AM17-111UX ‘
Ca 150704 Na 994710 v 983037 ]
__ Cd 173171 Ni 752769 Zn 979871
Co 979870 ] P 122196R i

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma optical
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA
or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to 1ISO 9001, ISO 17034, and ISO/EC 17025. This CRM was prepared fo the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the “High Performance ICP-OES" protocot deveioped by NIST and
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HNOs) and diluted with fittered (0.22
pm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using a calibration
provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncentainty associated with each
certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

USA Europe
5580 Skylane Boulevard  P: 707.525.5788 Page 47 of 1463Nieuwe Hemweg 7P P: +31 20 638 05 97 12/31/2019
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam  F: +31 20 420 28 36

F: 707.545.7901 www.cpiinternational.com The Netherlands




Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the botile immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6} dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, orimmerse
the bottle or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CP! International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

Zé"/ 4"9&’”—\ November 8, 2019

Chuck Goudreau, Certifying Officer Certification Date

CPl Intemational waives all responsibility for any damages resutting from the usage and/or implementation of the products/data described herein.
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Health and Safety information: Refer to the Safety Data Sheet (SDS),

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide
35. Replicate samples of the finished solution were analyzed to confirm its homogenesity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate

the certified values and uncerainties.
Quality Manual Rev: No. 5, 03/01/2013
Further Information: Piease contact CPI Intemational for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
o IS0 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44 100 16560231)
o ISO/MEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01)
o ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02)
o 18O Guide 34 references additional requirements specified in 1ISO Guide 31 and I1SO Guide 35.

This CRM is traceable to the following NIST SRMs:

Analyte | Aq.SRM | MOSRM Analyte | Aq.SRM | MOSRM Analyte | Aq.SRM | MO SRM
Ag 3151 1077 H 312 - S 3154 2770
Al 3101a 1075a Hg 3133 3133 sb 3102a 3102a
As 3103a 3103a Ho 3123 - Sc 3148a 31482
Au 3121 - In 3124a 3124a Se 3149 3149

[ 8 3107 3107 K 3141a 41 Si 3150 1066a

' Ba 3104a 1051b La 327a 2127a Sm 3147a -
Be 3105a 31058 Li 3129 3129 Sn 3161a 1057b
Bi 3106 3106 Lu 3130a - 5042 3181 -

. Br 3134 - Mg 3131a 3131a Sr 3153 3153

" Ca 3109a 3109 Mn 3132 3132 Ta 3155 -
cd 3108 10532 Mo 3134 3134 Tb 3157a -
Ce 30 3110 Na 3152 3152 Te 3156 -
cr 3182 1818a Nb 337 - Th 3159 -
Co 3113 33 Nd 3135 - Ti 3162a 3162a
Cr 3112 1078b Ni 3136 1065b Tl 3158 3158
Cs 3M11a - NOy 3185 - Tm 3160a -
Cu 3114 1080a P 3139 313% U 3164 -
Dy 3115 - Pb 3128 3128 v 3165 1052
Er 31163 - Pd 3138 — W 3163 3163
Eu 3M17a - PO 3186 - Y 3167a 3167a
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a
Ga 3119 - Rb 3145a - Zr 3169 3169
Gd 3118a — Re 3143 -

| Ge 3120a - Rh 3144 3144
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CERTIFICATE OF ANALYSIS

Single-Element Aqueous CRM Product# TA-CM-FEB19-STL1-B
Custom ISO G34 Metals Prep 1 Spike Std. Solution B Product Lot # 10094019-8
Matrix. H20 Source Material Lot #: 983063

Element Certified Concentration & Uncertainty
S 2000 + 10 pg/mL

1

intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma optical
emission spectroscopy (ICP-OES}), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscapy (AA
or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and cerified under a quality management system that is
registered/accredited to SO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to a nominal concentration 2000 ug/mL by
gravimetric methods using a single-glement concentrate dissolved in high purity nitric acid (HNO3) and diluted with fitered (0.22 um), 18 M-ohm
deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using a calibration provider that
is accredited to ISO/EC 17025 by a mutually recognized accreditation body. All volumetri dilutions are performed in Class A caiibrated glassware.
The certified concentration and uncertainty were determined using the *High Performance (CP-OES" protocol developed by NIST, and both the
certified concentration and uncertainty values are traceable to NIST SRM 3154. The uncertainty associated with the certified concentration represents
the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

Instructions for Use: We recommend that the solution be thoroughly mix=d by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: {1) use only pre-cieaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under nommal [aboratory conditions. Do not freeze, heal, of immerse
the bottle or its contents, and avoid exposure to direct sunlight or maisture.

Period of Validity: CP! international ensures the accuracy of this solution for 18 months from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

ﬂ“/ 4""&‘0_\ November 8, 2019

Chuck Goudreau, Certifying Officer Certification Date
CPl Intemational waives all responsibifity for any damages resulting from the usage and/or implementation of the products/data described herein.

USA Europe
5580 Skylane Boulevard P: 707 525.5788 Page 51 of 1463 Nieuwe Hemweg 7P  P:+31206380597 12/31/2019
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam  F. +31 20 420 28 36

F: 707.545.7901 www_cpiinternationat.com The Netherlands




Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneily, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate
the certified values and uncertainties.

Quality Manual Rev: No. 5, 03/01/2013
Further Information: Please contact CPI International for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
o (SO 9001 - Quality Management Systems — Requirements (TUV NORD Cert. No. 44 100 16560231)

o ISO/EC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01)
e ISO Guide 34 - General Requirements for the Competence of Reference Material Producers {A2LA Cerl. No. 2848.02)
o 180 Guide 34 references additional requirements specified in ISO Guide 31 and 1SO Guide 35.
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CERTIFICATE OF ANALYSIS

Multi-Element Aqueous CRM Product # TA-CM-FEB19-STL2-500
Custom ISO G34 Metals Prep 2 Spike Standard Lot# )094019-7
Matrix: 5% HNO4/tr. HF
Certified Concentration Certified Concentration Certified Concentration
Element & Uncertainty Element & Uncertainty Element & Uncertainty
Mo 100.0 + 1.0 pgimL Sn 2000 % 2.0 ug/imL 7r 200.0 + 2.0 ug/imL
Sb 99.99 % 0.50 ug/mlL Ti 200.0 + 2.0 ygimL
Si 1000 £ 10 pgimL w 2000 + 2.0 ygimL |
Source Material Lot# Chart
Element Source Material Lot# Element Source Material Lot# Element Source Material Loti#
Mo 175215 $n 171360 Zr 172925
Sb 978317 Ti 161694
Si 977647 W 997482

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma optical
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), fiame or fumace atomic absorption spectroscopy (AA
or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared fo the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the “High Performance ICP-OES” protoco! deveioped by NIST and
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HNO3), trace hydrofiuoric acid (HF)
and diluted with filtered (0.22 pum), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with
traceability to NIST, using a calibration provider that is accredited to ISOIEC 17025 by a mutually recognized accreditation body. All volumetric
dilutions are performed in Class A calibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary
verffication of the certified concentrations was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse
side). The uncertainty associated with each certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage
factor of k=2.

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only preCleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 pL, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse
the bottle or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CP! Inteational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

ﬂ“/ ‘ééwt‘”" Novermber 8, 2019

Chuck Goudreau, Certifying Officer Certification Date
CP! intemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein.
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Heatlth and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and 1SO Guide
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate
the certified vaiues and uncertainties.

Quality Manual Rev: No.5, 03/01/2013
Further Information: Please contact CPi International for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the foliowing:
o IS0 9001 - Quality Management Systems — Requirements (TUV NORD Cert. No. 44 100 16560231)
e ISO/IEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert No. 2848.01)
e SO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02)
o IS0 Guide 34 references additional requirements specified in ISO Guide 31 and 1SO Guide 35.

This CRM is traceable to the following NIST SRMs:

Analyte | Aq.SRM MO SRM | Analyte | Aq.SRM MO SRM Analyte  Aq.SRM MO SRM
Ag 3151 1077a HI 3122 - s 3154 2770
Al 3101a 1075a Hg 3133 3133 S 31022 3102a
As 3103a 3103a Ho 3123a - Sc |, 3148a 3148a
Au 3121 - In 3124a 3124a Se 3149 3149
B 3107 3107 K 31413 3141a Si 3150 1066a
Ba 3104a 1051b la 3127a 3127a Sm 3147a -
Be 31053 3105a U 3120a 3129 Sn 3161a 1057b
Bi 3106 3106 Lu 3130a - 0.2 3181 —
Br 3184 - Mg MMa | 3131a St 3153 31538 |
Ca 31092 3109a Mn 3132 3132 Ta 3155 -
cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
ct 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 31353 - Ti 3162a 3162a
cr 3112a 1078b Ni 3136 1065b I 3158 3158
Cs 311a - NO; 3185 - ™ 3160a -
Cu 3114 1080a P 3139a 3139 u 3164 —
Dy 3115a - Pb 3128 3128 v 3165 1052b
Er 3116a - Pd B = W 3163 3163
Eu 3117a - PO, 38— Y 3167a 3167a
F 3183 - Pr 3142 - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 C2n 3168a 3168a
Ga 31193 - Rb 3145a - Zr 3169 369
Gd 3118a - Re 3143 - ‘
Ge 3120a - Rh 344 31 -
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CERTIFICATE OF ANALYSIS

Multi-Element Aqueous CRM Product #. TA-CM-AUG19-STL4

Custom Standard Lot# 10103046-1
Matrix: 5% HNO3

Element Certified Concentration Element Certified Concentration Element Certified Concentration
Ag 2.0 ug/mL Cr 10.0 pgimL Sm 10.0 pg/imL
As 10.0 pgimL Cu 3.0 pg/mL Sr 5.0 pg/mL
B 100 pg/mL Li 5.0 pg/mL Th 2.0 yg/mb
Ba 2.0 ygimiL Mn 4.0 pg/mL Tl 2.0 pgimL
Be 0.5 pg/mL Ni 5.0 pg/mL U 1.0 pg/mL
Cd 0.5 pg/mL Pb 3.0 yg/mb b) 10.0 pg/mL
Co 2.0 pgimL Se 5.0 ugimL Zn 20.0 pgimL

Source Material Lot # Chart

Element Source Material Lot# Element Source Material Lot# Element Source Material Lot#
Ag 975475 Cr 975466 Sm 148251
As 175385 Cu 982446 Sr 998106
B 982186 Li 751942 Th 987024
Ba 994634 Mn 997487 Tl 991734
Be 998969 Ni 984273 U 992180
Cd 996631 Pb 981329 v 990117
Co 979906 Se 982461 Zn 984272

Intended Use: This solution is intended for use as a reference material (RM) or calibration standard for inductively coupled plasma optical emission
spectroscopy {ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA or GFAA),
and other techniques for elemental analysis.

Certification & Traceability: This RM was manufactured, processed, and/or certified under a quality management system that is
registered/accredited to 1SO 9001, 1SO 17034, and ISO/NEC 17025. This RM was prepared to the certified concentrations shown above by
gravimetric methods using single-element concentrates, and was stabilized using high purity nitric acid (HNO3), and diluted with filtered (0.22 pm),
18 M-ohm deionized water. The balances used in the preparation of this RM are calibrated regularly with traceability to NIST, using a calibration
provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with the
certified concentration is +0.5% relative, which is the sum of the estimated errors due to the purity of the raw materials, the gravimetric preparation of
the solution, and transpiration through the container. This represents the expanded uncertainty at the 95% confidence level using a coverage factor
of k=2,
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instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre-leaned containers and transferware, (2) not pipette directly from the RM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated batances or certified class A
volumetric flasks and pipettes, (5) use aminimum sub-sample size of 500 pL, and (6) dilute with the same matrix as the original RM or other chemically
suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse the bottie
or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CP! Intemational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the

instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

éig“‘ ’4“6’”* tember 12, 2019
Chuck Goudreau, Certilying Officer %%ﬁmon Date

CP! Intemational waives al responsibility for any damages resulting from the usage and/or implementation of the products/data described herein.
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This RM is traceable to the following NIST SRMs:

Analyte Aq. SRM MO SRM Analyte Ag. SRM MO SRM Analyte Aq. SRM MO SRM
Ag 3151 1077a = M7 - S 3154 2770
Al 3101a 1075a -7 N 122 Sb 3102a 3102a
As 3103a 3103a s 24 - Sc 3148a 3148a
Au KaVal - o4 APLE! Se 3149 3149
B 3107 3107 - AR Méta Si 3150 1066a
Ba 3104a 1051 _ 127 i127a Sm 3147a -
Be 3105a 3105a Ve 2129 Gn 3t61a 1057b
Bi 3106 3106 . i - Suer 3181 -
Br 3184 - e 14 34 Sr 3153a 3153a
Ca 3109a 3109a A I 13¢ Ta 3155 -
Cd 3108 1053a iy e 134 To 3157a -
Ce 310 311C N= 157 1524 Te 3156 -
Cl 3182 1818a nr b Th 3159 -
Co 3113 3113 N e - T 3162a 3162a
Cr 3112a 1078b N hat m 3158 3158
Cs 31112 - N 2. - Tm 3160a -
Cu 3 1080a - o 1744 A 3164 -
Oy 3115a - 2 e A28 Y 3165 1052b
Er 3116a — B MR W 3163 3163
Eu 3117a - o SR - v 3167a 3167a
F 3183 - - ey - Yb 3165a -
Fe 3126a 10790 = e 1Al Zn 3168a 3168a
Ga 3119a - Qr ‘a+ - Zr 3169 3169
Gd 3118a - = 4 -

Ge 3120a — Rl ral 144
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CERTIFICATE OF ANALYSIS

Multi-Element Aqueous CRM Product #: TA-CM-APR19-STL5

Mix Name: TA-CAL-3 Lot# 10097743-1

Matrix: 2% HNO3

clement | Y Uncoramy | Eement | O ey | Fement | oty
Ag 20.02 + 0.10 ygimL Cr 100.1 £ 0.5 ug/mL Sm 100.1 + 0.5 ygimL
As 100.0 £ 0.5 pgimL Cu 100.0 + 0.5 pg/mL Sr 100.1 £ 0.5 ug/imk
B 200.0 £ 1.0 pygimL Li 100.1 £ 0.5 pg/mL Th 100.1 + 0.5 ug/imL
Ba 100.1 % 0.5 pg/mL Mn 100.1 £ 0.5 pg/mL Tl 20.02 £ 0.10 yg/ml
Be 100.0 £ 0.5 pg/mL Ni 100.0 + 0.5 pg/imL U 1001 £ 05 mL
I Cd 100.0 + 0.5 pg/mL Pb 100.1 + 0.5 ug/mL \ 100.0 + 0.5 pgiml
[ Co 100.0 £ 0.5 pgimL Se 50.01 t 0.25 pgimL Zn 100.0 £ 0.5 pgimL

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma optical
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA
or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to ISO 9001, 1SO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the “High Performance ICP-OES" protocol developed by NIST and
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HNO3) and diluted with filtered (0.22
pm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using a calibration
provider that is accredited to ISOAEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A caiibrated
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each
certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse
the bottle or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CP! Intemational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the

instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

&/“‘“‘ M May 23, 2019
uck Goudreau, ng r Ceﬁﬁﬁ'on Date

CPI Intemational waives all responsibiity for any damages resulting from the usage and/or implementation of the products/data described herein.
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Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of 1SO Guide 34 and ISO Guide
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate
the certified values and uncertainties.

Quality Manual Rev: No. 5, 03/01/2013
Further Information: Please contact CP! International for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
e IS0 9001 - Quality Management Systems — Requirements (TUV NORD Cert. No. 44 100 16560231)
e ISO/EC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01)
e ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02)
o |1SO Guide 34 references additional requirements specified in 1SO Guide 31 and SO Guide 35.

This CRM is traceable to the following NIST SRMs:

Analyte Ag. SRM MO SRM Analyte Ag. SRM MO SRM Analyte Aq. SRM MO SRM
Ag 3151 1077a Hf 3122 - S 3154 2770
Al 3101a 1075a Hg 3133 3133 Sb 3102a 3102a
As 3103a 3103a Ho 3123a - Sc 3148a 3148a
Au 3121 - In 3124a 3124a Se 3149 3149
B 3107 3107 K 3141a 3141a Si 3150 10662
Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129 3129a Sn 3161a 1057b
Bi 3106 3106 Lu 3130a - SO¢? 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
Cl 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a
Cr 312a 1078b Ni 3136 1065b T 3158 3158
Cs 311a - NO3 3185 - Tm 3160a —
Cu 3114 1080a P 3139 313%a U 3164 -
Dy 3115a - Pb 3128 3128 v 3165 1052b
Er 3116a - Pd 3138 - W 3163 3163
Eu 3117a - PO43 3186 - Y 3167a 3167a
F- 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a
Ga 3119a - Rb 3145a - Zr 3169 3169
Gd 3118a - Re 3143 -

Ge 3120a — Rh 3144 3144
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CERTIFICATE OF ANALYSIS
Multi-Element Aqueous CRM Product #: TA-CM-APR19-STL5
Mix Name: TA-CAL-3 Lot#: 10097743-1
Matrix: 2% HNO;
f T : T — - -
:  Certified Concentration Certified Concentration Certified Concentration

~Fliment & Uncertainty Element & Uncertainty Element ‘ & Uncertainty

Ag 20.02 £+ 0.10 ug/ml Cr 1001 % 0.5 pg/ml Sm 1001 % 05ngmL )
' As 100.0 £ 0.5 pyg/mL Cu 100.0 £ 0.5 pgimL | Sr _ 1004 £ 0.5 pgimL 1

B 200.0 £ 1.0 pgiml. Li 1001 t 05pgmL | Th | 1004 £ 05ugimL |
_ Ba 1001 + 05pgimk | Mn 1001 # 05pgimL T 2002 £ 010pgimL |
_ Be 100.0 £ 0.5 pg/mL Ni 1000 + 0.5 pug/mL v 100.1 £ 0.5 ug/imL

Cd . 1000 + 0.5ugimL Pb 100.1 % 0.5 pgimL v 100.0 % 0.5 ug/ml
| Co L 100.0 £ 0.5 pg/mlL Se 50.01 + 0.25 pg/mL T Zn 100.0 £ 0.5 ug/mL

Intended Use: This solution is intended for use as a certified reference material (CRM) or caiibration standard for inductively coupled piasma opticat
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry ([ICP-MS). flame or fumace atomic absorption spectroscopy (AA
of GFAA), and ather techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to 1SO 9001, 1ISO 17034, and ISOAIEC 17025. This CRM was prepared to the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the “High Performance ICP-OES" protocol developed by NIST and
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HNO3) and diluted with filtered (0.22
pm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularty with traceability to NIST, using a calibration
provider that is accredited to ISONEC 17025 by a mutually recognized accreditation body. All volumetiic dilutions are performed in Class A calibrated
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each
certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2.

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottie immediately prior to use.
To achieve the highest accuracy, the analyst should: {1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated bafances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sampie size of 500 wL, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse
the bottle or its contents, and avoid exposure to direct suniight or moisture.

Period of Validity: CP! International ensures the accuracy of this solution for 18 months from the centification date shown below, provided the
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

K/ / ’4WL‘“" November 12, 2019

Chuck Goudreau, Certifyng Officer Certification Date

CPl Intemational waives ali responsibiitty for any damages resulting from the usage and/or implementation of the products/data described herein.
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Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and iSO Guide
35. Replicate samples of the finished solution were analyzed 1o confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate

the certified values and uncertainties.
Quality Manual Rev: No.5,03/01/2013
Further Information: Please contact CP! interational for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
e 1809001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44 100 16560231)

e ISO/NEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01)
e 1SO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02)
o 150 Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35.

This CRM is traceable to the following NIST SRMs:

| Analyte | Aq.SRM | MOSRM | Analyte  Aq.SRM  MOSRM Analyte | Aq.SRM | MOSRM
A 3151 1077a Hf 3122 ~ S 3154 2770
A 3101a 1075 Hg 313 3133 Sb 3102a 3102
[ s 3103a 3103a ~_Ho % - Sc 3148a dsa
| A 3121 - In 3124a 3124a Se 3149 3149
B | 3107 3107 K 341a s Si 3150 10662
Ba 3104a 1051b La 3127a 31272 sm 31472 -
! Be 3105a 31052 Li 312% 31202 Sn 3161a 1057b
___Bi 3106 3106 Lu 3130 - 502 3181 ~
Br 3184 - Mg 3131a 331a Sr 3153 3153a
Ca 3109a 310% Mn 3132 3132 Ta 3155 -
cd 3108 1053 Mo 3134 NU Tb 3157a —
Ce | 3110 3110 Na | 3152 3152 Te 3156 —
ol 3182 1818 Nb_ | 3137 - Th 3159 -
Co 3113 3113 1 Nd 31353 — LW 3162a 3162a
Cr 3M12a_ | 1078b Ni 3136 10650 | Tl 3158 3158
Cs Ma | — NOs 3185 - m 3160a -
Cu 3114 1080a P 3130 3139 U 3164 -
Dy 31152 - Pb 328 3128 v 3165 1052
Er 3116a - ; Pd | 3138 - W 3163 3163
Eu Ma | — PO 3186 - Y 3167a 3167
G S Pr 31423 - Yb 3166a -
. Fe M%6a  107% Pt 3140 3140 Zn 3168a 3168a
" Ga 3119 - Rb 3145 - Zr 3169 3169
| Gd 3118a - Re 3143 -
| Ge = 3120a - Rh 3144 3144 B
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CERTIFICATE OF ANALYSIS

Multi-Element Aqueous CRM Product #. G34-TA-CM-APR19-STL8

Mix Name: G34 MC ICV 2 Lot# 100977434
Matrix: 2% HNOs

clment | nconainty | Eement | T ey | ement | ety
Ag 39.98 + 0.20 pg/imL Li 200.1 = 1.0 pgimL Tl 4017 % 0.20 pgimL
Ba 200.0 £ 1.0 yg/imL Mn 200.4 = 1.0 ygimL U 200.4 = 1.0 pg/imL
Be 200.4 £ 1.0 pg/mL NI 2001 £ 1.0 pg/mL v 200.1 % 1.0 pg/mL
Cd 200.3 £ 1.0 pgimL Pb 2001 t 1.0 pg/mL Zn 200.1 £ 1.0 pugimL
Co 2001 1.0 pg/mL Sm 200.2 £ 1.0 pg/mL Zr 200.5 = 1.0 pgimL
Cr 200.2 £ 1.0 pg/mL St 200.5 + 1.0 pg/mlL
Cu 200.2 + 1.0 ygimL Th 200.0 + 1.0 pg/mL

Intended Use: This solution is intended for use as a second source certified reference material (CRM) or calibration standard for inductively coupled
plasma optical emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption
spectroscopy (AA or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is
registered/accredited to ISO 9001, 1ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by
gravimetric methods, using single-element concentrates that were certified using the “High Performance ICP-OES" protocol developed by NIST and
are directly fraceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HNO3) and diluted with filtered (0.22
pm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using a calibration
provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A calibrated
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each
certified concentration represents the expanded uncertainty at the 35% confidence level using a coverage factor of k=2.

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre<cleaned containers and transferware, (2) not pipette directly from the CRM's
oniginal container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the original CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse
the bottle or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the

instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in
the stability of the solution.

ﬂ“‘/ ‘4~L‘”“ May 23, 2019
oudreau, Certification Date

CPI Intemational waives all mponsvbnny forany damages resulﬁpg from the usage and/or impiementation of the products/data described herein.
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Health and Safety Information: Refer to the Safety Data Sheet (SDS).

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of SO Guide 34 and ISO Guide
35. Replicate samples of the finished solution were analyzed to confim its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will invalidate
the certified values and uncertainties.

Quality Manual Rev: No. 5, 03/01/2013
Further Information: Please contact CPI International for further information about this CRM.

Quality Certifications: This CRM was prepared under a quality management system that is registered/accredited to the following:
e IS0 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44 100 16560231)
e ISONEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01)
e 1SO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02)
o IS0 Guide 34 references additional requirements specified in 1SO Guide 31 and 1SO Guide 35.

This CRM is traceable to the following NIST SRMs:

Analyte | AG.SRM | MO SRM Analyte | Aqg.SRM MO SRM Analyte | AQ.SRM | MO SRM
Ag 3151 1077a Hi 3122 - S 3154 2770
Al 3101a 1075a Hg 3133 3133 Sb 3102a 3102a
As 3103a 3103a Ho 3123a - Sc 3148a 3148a
Au 3121 - In 31243 3124a Se 3149 3149
B 3107 3107 K 31412 3141a Si 3150 1066a
Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129 sn 3161a 1057b
Bi 3106 3106 Lu 3130a - 5042 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
I 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a
cr 3112a 1078b Ni 313 10650 Tl 3158 3158
Cs 3111a - NOy 3185 - ™m 3160a - !
Cu 3114 1080a P 3139 3139a u 3164 -
Dy 3115a - Pb 3128 3128 v 3165 1052b

I Er 3116a - Pd 3138 — W 3163 3163
Eu 3117a - PO 3186 - Y 3167a 3167a
F- 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 10790 Pt 3140 3140 Zn 3168a 3168a
Ga 3119a - Rb 31452 - Zr 3169 3169
Gd 3118a ~ Re 3143 -
Ge 3120a - Rh 3144 3144
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Reference Materials

= Certificate of Analysis *

Product: Maetals in Soil |

Catalog Number: 540 g e e

Lot No. D099-540 ANHRTNRIN POt e nenctons f eided oot o
Certificate lssue Date: September 25, 2017 1528412 separsiely from this Cartificate of Anelysis. Pisase |
Expiration Date: May 31, 2020 o et s Reforarce the poduct use ineclons b catseg
Revislon Number: Original e e
CERTIFICATION e m—

| i Refergnce QC Performance PT Performance
Parameter Certified Value' Value  Uncertainty? Acceptance Limits®  Acceptance umltg“

motg ok % g meka

Aluminum T 10100 8340 6.40 4150-12600 ' 4200- 12500
Adtmony T s 788 411 2.85 - 148 " 1a5-199
Arsenic T T 16 5.55 134 - 188 T i1al200
‘Barium T 26D 163 215- 305 195.325
Beryllium 12 97k 6.04 B14-114 732122
Boron ST 102 81k 5.55 59.2- 104 49.0-114
Cadmium a2 214 4.08 176 - 246 158 - 264
Calcium T 5190 4760 5.49 3890 - 5640 3460 - 6070
Chromium 14 13 5.99 12-160 | 952-177
Cobalt 7 488 482 5.95 406-557  36.1-602
Copper 174 168 6.60 139- 192 124 - 207

fron 15000 141bo 712 8470- 19700 4930-23200
Leed T 118 558 921-130 788-143
Magnesium 2570 2340 5,51 1780-2000 . 1450-3220
Manganese ) 228 398 188-268 fes-201
Mercury 12.0 15 1.02 823-147  887-160
‘Molybdenum 123 11b 2.96 88.2 - 132 775-142
Nickel 98.3 919 589 76.2 - 108 64.3-119
Potassium 2420 2030 6.79 1410 - 2630 11902850
Selenium 208 191 6.44 152-231 131-252
Siver 455 433 6.26 34.6-51.9  301-865
‘Sodium 252 21B 6.53 159 - 278 105-382 .
‘Strontium : 111 107 508 87.0-127 772-137
Thallium e 156 6.28 127-186 1 110-200

Y
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Reference Materials

» Certificate of Analysis =

Parameter

Tin
Titanium
Uranium
‘Vanadium
Zine

mg/kg
111
512
978
61.8
207

ANALYTICAL VERIFICATION

Parameter

Aluminum
Antimony
.Aréenid
;.Bé-r"ium »

‘Beryllium

Boron
Cadmium
Caicium
Chromium
bbban
Copper
ron
‘Lead
»Méghesidm
Ménganese -
Memuri )

: Moﬁ}bdenum )

Nickel

'boiéssium' .

Selenium

Cetified
Value!'

10100
145

171

272
102
102
225
5190
144

488

174
15000
R ET!
2570

232

120

123
98.3
2420

208

-Certified Value' Value

191

Retererice Qc Performance . PT Performance .
Uncertainty? Acceptance Limits® , Acceptance Limits*

99.9 6.00 781-122 | 567-143

378, 5.98 ' §88-693 | 512-803

98.1 6.22 749-121 | T126-124

56.7 9.53 44.8-68.7 '322-813

199 7.09 162-237 139-259
:

?

Praficiency Testing Study  NIST Traceablity
l@an Recoverys n SRMNumber : Recovery
{360 828 157 . U T
;::5 520 160 . .
et %42 200 ; T
peo 956 182 - : -

76 956 . 167 . | .

816 800 115 ; . o
211 937 200 - LT
*760 918 140 - !

136 94.5 191 - -

4822 887 168 - T
166 952 202 LT
14100 936 153 -, -

111 999 208 - - T T
2340 9.9 143 . o
fzza 98.4 170 - - ;-_ . _
115 955 133 . ! .

110 894 168 -
91.9 935 . 197 . N T T
2020 836 142 - - R
: 92.9 184 - S
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Reference Materials

« Certificate of A: alysis -

Certified ,,

Parametor o ‘ Valye! ProﬂLiorlcy Testing Study .. MIST Traceability
' lﬁ'mn Recovery?’ n SRM Numberf Recovery -

T mang mg % - e
‘Silver ‘ . 455 433 95.1 185 I
Sodum 7 282 218 86.6 122 - .7
Srentium 111 o7 96.5 118 - -
Thallium | e 156 936 163 -
Tn ERETY 99.9 90.0 126 -
Titanum  s12 376 734 122 . L
Uranium - 76 96.1 100 36 . -
Vanadum . e18 %67 91.8 163 .
Zine | 207 :hsg 96.2 00 T T

1. The Ceortified Valuae are the actual "made-10" concentrations eonﬁm’ied by ERA analytica! verification. The certifted values are moniiored and purchasers
will be notifled of any significant changes resulting in recertficalion or wilhdrawal of this cerified reference material during the perfod of validity of this
certificate. !

2. The Uncertainty is the lotal propagatad uncerlainty et the 5% confidence interval. The uncertainty is based on the preparation gnd intems analyticsl
vertfication of the product by ERA, multiplied by a coverage facter. :r;fr«mmmy apphes to the product as supplied and does not take into acoount any
required or optional diiution and/ar preparationa the ighoratacy may m while using this product.

3. The QC Performance Accaptance Limits (QC PALs ™)aie based on aclug historical data collected in ERA' Proficency Testing program. The OC
PALs™ reflect sy inherant biases in the methods used to estabiish thellimits and closely approximate 8 85% confidence interval of the performance that
experiencad laboratories should achieve using accepted environmental methods. Use the QC PALS™ (o realistically evaluata yoir performancs against your
pears. ’

4. The PT Porformance Acceptance Limits (PT PALs ™) ace calculalgd using the regression equations and fixed acceptance criteria specified In the
NELAC proficency festing requirements, Use the PT PALs™ when analyzing Sris QC standard alongside USEPA and NELAC compliant PT standards.
Plesse note that many PT siudy ecceptance limits are concentration dependent (some non-iinearly) and, therefore, the acceptance fimits of this QC
standard and any PT standard may differ relative to their difference in chncentrations.

5. The PT Dsta/Traceabliity data include the mean value, percent nec'wery and number of dala points reparted by the iaboratories in our Proficiency
Testing sty compared to the Certified Vaiues. in addition, where NIST Standavd Reference Materials (SRMs) are available, aach analyle has been
analytically traced to the NIST SRM listed. Tiis product i3 tracesbie (o (he lot numbers of its starting materiais. Al gravimetric snd volumetric maasurements
relgied 10 its manuiacture are traceabie 1o NIST through an unbroken chain of comparisons.

Traceabiiity Recovery (%) = [(3% recovery certified standard)/(% recoviry NIST SRM)]* 100 ! )

The traceabiiity data shown wese complied by analyzing the ERA standirds or their associated stock solutions against the spplicable NIST SRMs,

6. For additionat information on this product such as intended use, instilictions for use, level of homogenetty, and safety information, plasse rader to the
provided instruction Sheet ‘

If you have any questions or need technigal assistance, please call ERA technical assistance
at 1-800-372-0122 or send an email to In!o@eraqc.com.

Certifying Officer : Quality Officer
Brian Miller Patrick Larson
TRV Y I A - ——
o e Page 3 of 3 Lot: D099-540
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1380 Seaboard Industrial Blvd.

Eckert & Ziegler | ol doazsreer
tax 4043522837
Anaiytics ' www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
79670-334

5 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St. Louis
P.O. No.: 23039285, Item 1

Calibration Date: 01-Apr-2009 12:00 EST Grams of Master Source: 0.028371

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintains
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSIN42.22-1995, "Traceability of Radioactive Sources to NIST."

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days vps/gram e Up Up U Method
Am-241 59.8 157860 3.390E+03 0.1 09 1.8 411 LS
Cd-109 88.0 462.60 1.691E+05 4.798E+03 04 17 358 HPGe
Co-57 122.1 271.79 8.904E+04 2.826E+03 08 1.3 28 HPGe
Ce-139 165.9 137.6 1.256E+05 3.563E+03 0.4 1.1 23 HPGe
Hg-203 279.2 46.61 2.788E+05 7.910E+03 03 1.1 23 HPGe
Sn-113 391.7 116.1 1.728E+05 4,894E+03 0.6 1.1 24 HPGe
Cs-137 661.7 10983 1.120E+05 3.178E+03 0.7 12 28 HPGe
Y-88 888.0 106.6 4.208E+05 1.193E+04 0.8 1.1 27 HPGe
Co-60 1173.2 1925.4 2.184E+08 6.196E+03 0.7 11 26 HPGe
Ca-60 1332.5 1925.4 2.185E+05 6.199E+03 0.7 1.1 26 HPGe
Y-88 1836.1 106.6 4.444E+08 1.261E+04 0.7 1.1 2.6 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.
Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
IC - lonization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 12087,

"Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Comments:
8.31740 grams 4M HCI solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers.

This standard will expire one year after the calibration date.

Source Prepared by: AAAN W A, " 4—/
W. Mao, Radiochemist

QA Approved: N =) Date: _ /309

D. M. Montgonf8ry, QA Manager

End of Certificate
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24937 Avenue Tibbitts Valencia, California 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318



Reagent

Source F 00001

Page 76 of 1463 12/31/2019




1380 Seaboard Industrial Blvd.

» H ’ tlanta, Georgia 30
*® Fckert & Ziegler el doassoeoers
tax 404-3522837
Analytics _ www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
79670-334

5 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St. Louis
P.O. No.: 2303925, Item 1

Calibration Date: 01-Apr-2009 12:00 EST Grams of Master Source: 0.028371

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintaing
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST."

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days yps/gram TPS Up Up U Method
Am-241 59.5 157860 3.390E+03 0.1 09 1.8 4 LS
Cd-109 88.0 462.60 1.691E+08 4 798E+03 04 17 35 HPGe
Co-57 122.1 271.79 8.904E+04 2.826E+03 086 1.3 28 HPGe
Ce-139 165.9 137.6 1.256E+08 3.663E+03 04 1.1 23 HPGe
Hg-203 279.2 46.61 2.78BE+05 7.910E+03 03 1.1 23 HPGe
Sn-113 391.7 116.1 1.728E+05 4 894E+03 0.6 1.1 24 HPGe
Cs-137 661.7 10983 1.120E+05 3.178E+03 0.7 12 28 HPGe
Y-88 898.0 106.6 4.208E+038 1.193E+04 0.8 1.1 27 HPGe
Co-60 1173.2 1925.4 2.184E+08 6.196E+03 0.7 11 2.6 HPGe
Ca-60 1332.5 1925.4 2.185E+05 6.199E+03 0.7 11 2.6 HPGe
Y-88 1836.1 106.6 4.444E+05 1.261E+04 0.7 1.1 2.6 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.
Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
IC - Jonization Chamber. Uncortainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297,

"Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Comments:
5.31740 grams 4M HCI solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers.

This standard will expire one year after the calibration date.

Source Prepared by: Attr W A /& 47/
W. Mao, Radiochemist

QA Approved: N =) Date: _ b -/3-09

D. M. Montgonf8ry, QA Manager

End of Certificate

Corporate Office page 77 of 1463 Laboratory 12/31/2019
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1380 Seaboard Industrial Blyd,

M ) Atlanta, Georgia 30318
Eckert & Ziegler Tel 404-352-8677
f‘ax 404:352-2837

Analytics . www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

79670-334
5 mL Liquid in Flame Sealed Vial

Customer: TestAmerica St. Louis
P.O. No.: 2303925, Item 1

Calibration Date: 01-Apr-2009 12:00 EST Grams of Master Source: 0.028371

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Analytics maintaing
traceability to the National Institute of Standards and Technology through a Measurements Assurance
Program as described in USNRC Regulatory Guide 4.15, Revision 1, February, 1979, and compliance
with ANSIN42.22-1995, "Traceability of Radioactive Sources to NIST."

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide Energy (keV) Days yps/gram YPS Uz Up U Method
Am-241 59.5 157860 3.390E+03 0.1 09 1.8 41 LS
Cd-109 88.0 462.60 1.691E+05 4.798E+03 04 17 35 HPGe
Co-57 122.1 271.79 8.904E+04 2.B26E+03 08 1.3 28 HPGe
Ce-139 168.9 137.6 1.256E+05 3.863E+03 04 1.1 23 HPGe
Hg-203 279.2 46.61 2,788E+05 7.910E+03 03 1.1 23 HPGe
Sn-113 391.7 116.1 1.728E+05 4.894E+03 0.6 1.1 24 HPGe
Cs-137 661.7 10983 1.120E+08 3.178E+03 0.7 12 2.8 HPGe
Y-88 898.0 106.6 4.203E+05 1.193E+04 0.8 1.1 27 HPGe
Co-60 1173.2 1925.4 2.184E+05 6.196E+03 0.7 1.1 26 HPGe
Ca-60 1332.5 1925.4 2.185E+03 6.199E+03 0.7 1.1 26 HPGe
Y-88 1836.1 106.6 4.444E+058 1.261E+04 0.7 1.1 2.6 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.
Calibration Methods: 411 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer,
IC - lonization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297,

"Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results."

Comments:
5.31740 grams 4M HC] solution with approximately 30 microg/g each of Cd, Co, Ce, Hg, 5n, Cs, and Y carriers.

This standard will expire one year after the calibration date.

Source Prepared by: AP W A e 4»/
W. Mao, Radiochemist '

QA Approved: M, YN Date: _&-)3-01

D. M. Montgonf8ry, QA Manager

End of Certificate
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1380 Seaboard Industrial Blvd,
Atlanta, Georgia 30318
Tel 404:352-8677

Fax 404+352-2837

E Eckert & Ziegler

AnalytiCS www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
83725-334
5 mL Liquid in Flame Sealed Vial
Customer: Test America St. Louis/Earth City, MO

P.O. No.: 2397508, Item 1

Reference Date: 0l-Jan-2011 12:00 PM EST Grams of Master Source: 0.028066

— "A8Y GOQUUO] YNV

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February,
1979, and compliance with ANSI N42.22-1995, “Traceability of Radioactive Sources to NIST." EZA is
accredited by the Health Physics Saociety (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101, '

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/gram Yps Uy uy U Method
Am-241 59.5 1.880E+05 3.261E+03 0.1 09 1.8 4 LS
Cd-108 88.0 4.626E+02 1.697E+05 4.763E+03 0.8 1.7 38 HPGe
Co-57 122.1 2.718E+02 8.711E+04 2.443E+03 06 1.3 2.8 HPGe
Ce-138 165.9 1.376E+02 1.247E+08 3.300E+03 05 1.1 2.4 HPGe
Hg-203 279.2 4.661E+01 2.153E+05 7.127E+03 04 1.1 2.3 HPGe
Sn-113 391.7 1.161E+02 1.769E+05 4.965E+03 05 1.1 24 HPGe
Cs-137 661.7 1.098E+04 1.109E+08 3.113E+03 07 12 28 HPGe
Y-88 898.0 1.066E+02 4.224E+05 1.186E+04 05 1.1 24 HPGe
Co-60 1173.2 1.925E+03 2.142E+05 6.012E+03 06 1.1 25 HPGe
Co-60 1332.5 1.925E+03 2.143E+08 6.015E+03 06 1.1 28 HPGe
Y-88 1836.1 1.066E+02 4.472E+08 1.255E+04 085 1.1 2.4 HPGe

* Master Source refers to Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 417 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Specirometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, &k = 2, See NIST Technical Note 1297, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results."

(Certificate continued on reverse side)

CALIZ,
RS Y

§ +
%
) g
MGS Certificate, Rev 2 09-28-2008 %,_ ;3? Page 1 of 2
Carporate Office Page 80 of 1463 Laboratory 12/31/2019

24937 Avenue Tibbitts

Valencia, California 91355

1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318




Comments:

5.30203 grams 4M HCI solution with approximately 30 ug/g each of Cd, Co, Ce, Hg, Sn, Cs, and Y carriers.

This standara will expire one year after the reference date.

Source Prepared by: M@/W(/G\

M. I. Taskaeva, Radiochemist

Date: /3 (%d} I

QA Approved: —
J. D. McCorvey, QA Manager Altegnate
e CALIag,

o 5 *
& %
a 0 > - o
% FOUMDED 1958 5

MGS Certificate, Rev 2 09-28-2009 o\ 5
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1380 Seaboard Industrial Blvd,
Atlanta, Georgia 30318

Tel 404:352-8677

Fax 404+352-2837

E Eckert & Ziegler

AnalytiCS www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
83725-334
8 mL Liquid in Flame Sealed Vial
Customer: Test America St. Louis/Earth City, MO

P.O. No.:
Reference Date:

23817508, Item 1

0l-Jan-2011 12:00PM EST Grams of Master Souxce: 0.028066

- "ABY SO0UWLO] YNV

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray eruission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February,
1978, and compliance with ANSI N42.22-1995, "Traceability of Radioactive Sources to NIST." EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101. '

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/gram P8 Ug Uy U Method
Am-241 859.5 1.880E+08 3.261E+03 0.1 09 138 4T LS
Cd-109 88.C 4.626E+02 1.697E+05 4.763E+03 08 1.7 38 HPGe
Co-57 122.1 2.718E+02 8.711E+04 2.445E+03 06 13 28 HPGe
Ce-139 165.9 1.376E+02 1.247E+085 3.500E+03 05 11 24 HPGe
Hg-203 279.2 4.661E+01 2.153E+05 71.727E+03 04 11 23 HPGe
Sn-113 391.7 1.151E+02 1.769E+08 4, 965E+03 085 1.1 24 HPGe
Cs-137 661.7 1.098E+04 1.109E+08 3.113E+03 07 12 28 HPGe
Y-88 898.0 1.066E+02 4.224E+05 1.186E+04 05 11 24 HPGe
Co-60 11732 1.925E+03 2.142E+05 6.012E+03 06 11 258 HPGe
Co-60 1332.8 1.625E+03 2.143E+05 6.018E+03 06 11 25 HPGe
Y-88 1836.1 1.066E+02 4.412E+05 1.255E+04 05 1.1 24 HPGe

* Master Source refers fo Analytics' 8-isotope mixture which is calibrated quarterly.

Calibration Methods: 417 LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamima-Ray Spectrometer, IC -
Ionization Chamber, Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results.”

(Certificate continued on reverse side)
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Comments:

5.30203 grams 4M HCI solution with approximately 30 pg/g each of Cd, Co, Ce, Hg, 8n, Cs, and Y carriers.

This standard will expire one year after the reference date.

Source Prepared by: MW(/G\

M. L. Taskaeva, Radiochemist

QA Approved: e

J. D. McCorvey, QA Manager Altefnate

MGS Certificate, Rev 2 09-28-2009
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C PI ,,? !l!l_lll Y T T

Exp 0713820 By DAS Jdor 3399
BRI AL

CERTIFICATE OF ANALYSIS

Single-Element Aqueous CRM Product# TA-10M11
SE Std Aluminum (Al) - 10,000 pg/mL Lot#: 169484-37
Matrix: 5% HNO;3
Element Certified Concentration & Unciertainty
Al 10,030 * 20 pg/mL (wh)
9428 + 22 pglg (wiw)

Intended Use: This solution is intended for use as a certified reference matenal (CRM) or calibration standard for inductively coupled plasma
optical emission spectroscopy {ICP-OES), inductively coupled plasma mass spectiomelry (ICP-MS), flame or fumace atomic absorption
spectroscopy (AA or GFAA), and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured, processec, and certified under a quality management system that is
registered/accredited to 1SO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to a nominal concentration of 10,000 pg/mL by
gravimetric methods using 99.999% pure aluminum nitrate [ANOs}s] dissolved in high purity nitric acid (HNO3) and diluted with filtered (0.22 pm),
18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using a calibration
provider that is accredited to ISONEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are performed in Class A
calibrated glassware. The cerlified concenlration and uncertainty were determined using the *High Performance ICP-OES" protocol developed by
NIST, and both the certified concentration and uncertainty values are traceable to NIST SRM 3101a, lot #140803. The uncertainty associated with
the certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage factor of k=2,

Indicative Values: ICP-MS was used to determine trace metal concentrations for this product (nd = not determined).
Trace Concenirations (ugfL)

Ag <5 Co <10 Ge <5 Mg <50 Pd <5 Si <1000 v <10
Al MAJOR Cs <5 Hf <2 Mn <10 Pr <2 Sm <2 w16
As <20 Cr 89 Hg <5 Mo <5 Pt <5 Sn <5 Y <5
Au <5 Cu <10 Ho <2 Na 3315 Rb <5 Sr <10 Yb <2
B <50 Dy <2 In nd Nb <5 Re <2 Ta <5 Zn 30
Ba <10 Er <2 Ir <@ Nd <@ Rh <5 Tb <5
Bi <2 Eu <2 K <250 Ni <20 Ry <5 Te <10
Ca 330 Fe 890 la <5 Os <5 Sb <5 Ti <20
Cd <5 Ga 681 Li <20 P <1000 Sc <50 Tl 10
Ce <2 Gd <2 lu <2 Pb <0 Se <20 m <2

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use.
To achieve the highest accuracy, the analyst should: (1) use only pre-deaned containers and transferware, (2) not pipette directly from the CRM's
original container, (3) never pour used product back into the original container, {4) make dilutions using calibrated baances or certified class A
volumetnic flasks and pipettes, (5) use a minimum sub-sample size of 500 L, and (6) dilute with the same matrix as the onginal CRM or other
chemically suitable matrix. The solution should be kept tightly capped and stored under nommal laboratory conditions. Do not freeze, heat, o
immerse the bote or its contents, and avoid exposure to direct sunlight or moisture.

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date srown below, provided the
instructions for use are followed. Curing the period of validity, the purchaser will be notified if this product is recalled due to any significant changes
in the stability of tre solution.

ﬂ‘/‘%"‘j"”‘ July 19, 2019

Chuck Goudreau, «.....fing Cfficer Certification Date
CPl Intermational waives al responsibiity for any damages resuiting from the usage and/or implementation of the products/data described herein.

USA Europe
5580 Skylane Boulevard  P: 707.525.5788 Page 86 of 1463Nieuwe Hemweg 7P P: +31 20 638 05 97 12/31/2019
Santa Rosa. CA 95403  P: 800.878.7654 10138G Amsterdam  F: +31 20 420 28 36

F: 707.545.7901 www _cpiinternational.com The Netherlands




Health and Safety Information: Refer o the Safety Data Sheet (SOS)

Homogeneity: This solution was detemmined tc be homogeneous by procedures consistent with the requirements of 1ISO Guide 34 and ISO Guide
35 Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity
and Stability. To ensure homogeneily, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will
invalidate the certified values and uncertainties.

Quality Manual Rev: No.5,03/0/2013
Further Information: Please contact CPI Intemationa for further information about this CRM

Quafity Certifications: This CRM was prepared under a quality management system that is registered/accredited o the fotlowing:
e 1SO 9001 - Quality Management Syslems - Requirements (TUV NORD Cent. No. 44 100 16560231}
o ISONEC 17025 - General Requirements for the Compeltence of Testing and Calibration: Laboralories (A2LA Cert No. 2848.01)
e S0 Guide 34 - General Requirements for the Competerce of Reference Material Producers (A2LA Cen. No. 2848.02)
ISO Guide 34 references additional requirements specified n ISO Guide 31 and 15O Guide 35
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Reagent

Tuna Can LCS 00009




O N St. Louis Radiological Standard Printed: 9/17/2019 12:40 PM
lesirvmerica Vertogio

Standard ID Number: | 1798543 Radionuclide:
True Value = 27.51 JpCi/l or g 1 Cs-137 |
Date Analyzed: 9/13/2019
Replicates O 2]
#1 2854 ToCilorg Tane Lewt LLS - 00D
#2 26.76  IpCilLorg
#3 26.73  [pCill. or g
Mean = 27.343333
1sigma= 1.0364523 1.96 sigma = 2.031446
True Value minus 5% =  26.1345 (True Value - 5%)
True Value plus 5% = = 28.8855 (True Value + 5%)
Accuracy:
Mean value within 5% of Certified (True) Value? Yes  (Acceptance Criteria)
Precision:
1.96 sigma Value Within 10% of Mean Value? Yes  (Acceptance Crlteria)
Standard Reverification Acceptable? Yes

Note: Criteria for reverification of radiological standards is taken from the
DoD/DOE Consolidated QSM and LANL Statements of Work

1st Reviewed ByDate: _ (NYUVV 411 [14
2nd Reviewed By/Date: { q‘%‘@ /7 / | A

A~y

P\RAD-0071\ RAD-071 Revised 6-9-16
RAD-0071 Tuna Can LCS_00009 Cs-137 1o0of1 SOP ST-QA-0002
12/31/2019
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Verification

TeST Am en cqa St. Louis Radiological Standard Printed: 9/17/2019 12:43 PM
e

Standard ID Number: 1798543 Radionuclide:
True Value = pCi/L or g | Co-60 1
Date Analyzed: 9/13/2019
#1
#2
#3
Mean = 10.723333
tsigma= 0.2400694 1.96 sigma = 0.470536
True Value minus 5% = 10.602 (True Value - 5%)
True Value plus 5% = 11.718 (True Vaiue + 5%)
Accuracy:
Mean value within 5% of Certified (True) Value? Yes _ (Acceptance Criteria)
Precision:
1.96 sigma Value Within 10% of Mean Value? Yes  (Acceptance Criteria)
Standard Reverification Acceptable? Yes

Note: Criteria for reverification of radiological standards is taken from the
DoD/DOE Consolidated QSM and LANL Statements of Work

1stReviewed ByDate:  (WMAYL 4 [(1 1Ka!

2nd Reviewed By/Date: @%'p 9/(7// A

P\RAD-0071\ RAD-071 Revised 6-9-16
RAD-0071 Tuna Can LCS_00009 Co-60 1o0of 1 SOP ST-QA-0002
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Verification

. Louis Radiological St inted: :
TeST Ar.n ernc qQ St. Louis Radiological Standard Printed: 9/17/2019 12:44 PM
o~

Standard ID Number: 1798543 Radionuclide:
True Value = 96.62 JpCilLorg | Am-241 H |
Date Analyzed: 9/13/2019
#1 pCi/lLorg
#2 pCi/L or g
#3 pCi/L org
Mean = 97.863333
1 sigma = 3.355031 1.96 sigma = 6.575861
True Value minus 5% = 91.789 (True Value - 5%)
True Value plus 5% =  101.451 (True Value + 5%)
Accuracy:
Mean value within 5% of Certified (True) Value? Yes _ (Acceptance Criteria)
Precision:
1.96 sigma Value Within 10% of Mean Value? Yes  (Acceptance Criteria)
Standard Reverification Acceptable? Yes

Note: Criteria for reverification of radiological standards is taken from the
DoD/DOE Consolidated QSM and LANL Statements of Wark

1st Reviewed By/Date: M~ a1 14

2nd Revlewed By/Date: (\ ‘d\p g / 11 / | A

P:\RAD-0071\ RAD-071 Revised 6-9-16
RAD-0071 Tuna Can LCS_00009 Am-241 10of1 SOP ST-QA-0002
12/31/2019
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Analysis Report for Gamma Spectroscopy

Batch; 442821

Operator:

MOQO

SamplD WRKNO Aliguot —Q-gjgm Instrument Detector CountDateTime CountDuration

LCS 160-442821~2- LCS 341.90¢ 1.00 GammaVision GVO5 9/13/18 11:44 30
Analyte Cripndti ™ Activiey TotalUnc  CountUnc MDA MLCC  AcUMDA
AC-228 11136 4.065€-001pCig 3.032E001  3.025E-001 1.192E+000 5.689E-001 0.34 03032
AG-108M 10982 1.185E-001pCilg 7.877E002  7.853E-002  3.100E-001 1.503E-001 038 0.0788
AG-110M 10973 2.000E-001pCifg 9.003E-002 8945E-002 5.914E-001 2.852E-001 0.34 0.0900
AM-241 10818 1.017E+002pCifg 5320E+000 7416E-001 B.130E-001 4.000E-001 125.08 5.3292
BA-133 10469 1.514E-001pCilg 1.488E-001 14856001  4.938E-001 2.411E00t 0.31 0.1488
BA-140 10463 2.083E-001pCifg 22626001  2.259E-001  9.621E-001 4.604E-001 0.22 02262
BE-7 10435 1.194E+00pCifg 1.027E+000  1.025E+000  3.407€-+000 1.660E+000 033 1.0267
Bl-207 10195 -2.863e-001pCilg 2010E-001  2.004E-001  5.293E-001 2.527E-001 0.54 0.2010
Bi-210M 10173 -1.581E-001pCilg ZANEQ0Y 2128E-001  4.979E-001 2.433E-001 0.32 0.2131
Bi-212 10160 9.310E-001pCig 1.949E+000  1.14BE+000  3.868E+Q00 1.B48E+000 0.24 1.1488
Bl-214 10154 2.326E-004pCilg 2064001 2060E-001 1.071E+000 5.232E-001 0.22 0.2064
CD-109 9254 1.444EH000pCif 20334000 2.031E+000  6.744E+000 3.327E+000 0.2 2.0327
CD-113M 17462 8.913E4002pCifg 1.147E+003  1.145E+003  3.822E+003 1.865€+003 023  1,146.6992
CE-139 9241 4.620E-002pCi/g 7074E002 7060002  2.355E-001 1.154E-001 0.20 00707
CE-141 9235 -8.939E-002pCig 1.306E-0C1 1305001  4.344F001 2 135E-001 Q1 0.1306
CE-144 T 9221 -3.028e-002pCi/g 5.116E001  5116E-001  1.716E+000 8.424E-001 002 05116
CF-248 9215 9.341E-002pCilg 15756001 1574001  5640E-001 2.762E-001 017 0.1575
CF-251 13690 2.026E-002pCilg 331E001  3.341E-001  8977E-001 4.371E-001 0.02 0.3341
Co-58 8704 -5.180E-002pCilg 6.396E-002 6.391E-002  3.155E-001 1.504E-001 0.16 0.0640
co-57 13694 5.022€-002pCifg 6.294E-002  6.288E-002  2.192E-001 1.077E-001 0.23 0.0629
CO-58 8698 1.213e-001pCixg 1.166E-001 1.164E-001  3.887E-001 1.872E-001 0.31 0.1166
CO-60 8692 1.100E+001pCig 5.892E-001 2058001 5.871E-002 1.856E-002 187.32 0.5892
CR-51 8604 8.324E-001pCilg B.4A9BE-001  8.486E-001  2.823E+000 1.378E+000 0.29 0.8498
CS-14 8553 1.015E-001pCilg 1246E001  1244E001  4.184E001 2.010E-001 0.24 0.1246
CS-138 8546 -1.530E-001pCifg 13786001  1.376E001  4.578E-001 2.217E-001 £33 0.1378
CS-137 8539 2.854E+001pCilg 1538E4000 4.012E-001  2446E001 1.153E-001 11669 15381
EU-152 7145 3.020E-001pCig 2.418E-001 2413E-001  6.436E001 3.160E-001 0.47 0.2418
EU-154 7138 2.290E-001pCifg 2544E-001  2.542E-001  4.3286-001 2.123e-001 053 0.2544
EU-155 73 -2.454E-001pCilg 3675E-001 36738001  1.219E+000 6.019E-001 020 0.3675
FE-59 7073 -3.237E-001pCilg 3.238E001  3.234E-001  7.052E-001 3.364E-001 0.46 0.3238
GA-68 18005 -9.487E-001pCifg 6.188E+000 6.188E+000 1.372E+001 6.538E+000 0.07 6.1878
GD-153 6824 1.957e-001pCiig 1.591E-001 1.586E-001  6.377E-001 3.133E-001 0 0.1591
HF-181 6495 -1.709E-001pCilg 1.588E-001 1.585E-001  5.263E-001 2.574E-001 032 0.1588
HG-203 6466 4.060E-002pCilg 9.570E-002  9.567E-002  2.441E-001 1.184E-001 0.17 0.0957
=131 6380 1.133E-001pCilg 1.087E-00t  1.079E001  2.735E-001 1 323E-001 0.41 0.1081
R-192 6303 -1.012e-001pClig 1.012E-001 1.010ED01  3.357E001 1.641E-001 030 0.1012
K40 6148 8.569€-001pCilg 3.415E-001  3.387E-001  9.090E001 3.452E-001 0.94 0.3415
KR-85 6111 9.028E+000pClig 2406E+001  2.405E+001  8.100E+001 3.937E+001 0.1t 24.0589
LA-140 6096 7.687E002pCi/g 28026002 2772E002  7.164E002  2.265E-002 107 0.0280
MN-534 5382 1.261E-001pCiig 1.134E-001 11326001 25676001 1.210E-001 0.49 0.4134
NA-22 5201 -5.117€-003pCi/g 3600E-002 3600E002 1376E-001 5.841E-002 004 0.0360
NB-94 5160 1.661E-002pCilg 9748 002  9.747E-002  2.349E-001 1.110ELO1 0.0/ 0.0975
NB-85 5154 1.187E-001pCilg 9.088E-002 9.067E-002  3.014E-001 1439E-001 0.39 0.0909
ND-147 5083 3.185E-001pCifg 3.051E001  3.045E-001 1.867E+00D 8.952E-0C1 0.17 0.3051
NP-237 4757 -4 197€-001pCilg 6.528E-001  6.524E-001  2.166E+000 1.070E+000 0.19 0.6528
NP-239 4751 2.244E-001pCilg 3.296E-001 3.293E-001  1.094E+000 5.396E-001 0.21 0.3296
PA-231 4541 1.010E+000pCifg 4.359E+000 4.359E+000  1.455E+001 7.166E+000 0.07 4.3590
PA-233 4535 2.171E-001pCilg 3533E001  3532E-001 1.475E+000 5.785E-001 0.18 0.3533
PA2M 4528 2.7121e-001pCily 3471E001  3468E-001  1.153E+000 5.669E-001 0.24 0.3471
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MQO

Yanks Information I

SampD
MB 160-442821-1-A

MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
M8 160-442821-1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821-1-A
MB 160-442621~1-A
MB 160-442621~1-A
MB 160442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821-1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821-1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442521~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 1680442821~1-A
MB 180-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442621~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821-1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442621~1-A
MB 160-442821~1-A

9/17/2019
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10:58:21AM

Anaiyte
AC-228

AG-108M
AG-110M
AM-241
8A-133
BA-140
BE-7
Bi-207
B-210M
Bl-212
Bl-214
CD-109
CD-113M
CE-139
CE-141
CE-144
CF-249
CF-2561
CO-56
CO-57
CO-58
CO-60
CR-51
Cs-134
C8-136
CS-137
EU-152
EU-154
EU-155
FE59
GA-68
GD-183
HF-181
HG-203
k31
IR-182
K-40
KR-85
LA-140
MN-54
NA-22
NB-94
NB-95
ND-147
NP-237
NP-239
PA-231
PA-233
PA-234
PA-234M
PB-210

Acthvity UncTotal ZFactor
43426002 4.965E-002 0.8746
1.098E-003 9.317E-004 1.1182
2.340E-002 1.797€-002 1.3022
-5.731E-002 8.274E-002 -0.6926
2.852E-002 3.243E-002 0.8794
5.953E-002 6.662E-002 0.8637
-2.994€-001 3.208€-001 0.9335
-1.018E-002 4.105E-002 0.2481
-9.908E-003 3.572E-002 0.2774
1.756E-001 3.078E-001 0.5704
1.393E-001 5.312E-002 26221
0.000E+000 1.693E-001 0.0000
2.503+002 2.082E+002 1.2023
-2.124E-002 2417002 £.8787
-2.884E-002 3.258E-002 .8852
1.170E-001 2.066E-001 0.5864
1.170E-002 1.645E-002 0.71112
1.837E-002 8.164E-002 0.2250
-4 B23E-002 4.988E-002 £0.9671
5.510€-003 2.192E-002 0.2514
4.697E-003 2.933E-002 0.1601
1.531E-002 6.888E-003 22223
-3.047€-001 5.786E-001 £.5267
3.841E-002 1.494E-002 25710
1.257E-002 3.856E-003 3.2593
2.393E-002 2.558E-002 0.9358
6.044E-002 2.721E-002 22212
7.072E-002 5.279E-002 1.3398
2 661E-002 4 693E-002 0.5670
2.751E-002 5.674E-002 0.4849
6.817E-002 1.080E+000 .0631
4.201E-002 6.752E-002 £.6221
5.102E-003 8.664E-003 05889

-1.208E-002 2,101E-002 {.5742
3.155€-003 2491E-002 0.1267
3.111E-002 6.103E-002 0.5098

-5.436E-001 7.228E-001 07520

-4.929+000 1.024E+001 04813
1.336E-002 1.479€-002 0.9047

-1.909E-002 3.907E-002 0.4885
1.521E-002 2411E002 0.6309
5.583E-002 1.577€-002 3.5459
7.234E-003 2.219E-002 0.3260
-1.671E-001 2.340E-001 0.7140
1.084E-001 1,795€-001 0.6038
4.730E-002 7.053E-002 0.6706
-9.465E-001 1.811E+000 0.5226
0.000E+000 2.543E-002 0.0000
1.397€-001 4.096E-002 34108
0.000E+000 1.839E+000 0.0000

-1.447E+000 8.300E-001 -1.7435
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MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A
MB 160-442821~1-A

9/17/2019

5553555:’%5%5%55&55%55555555355%

10:58:21AM

PB-212
PB-214
PM-144
PM-146
RH-106
RU-103
SB-124
§8-125
SC46
SN-113
SN-126
TA-182
TC-98M
TH-227
TH-229
TH-234
TL-208
TL-210
U-235
Y-88
IN-85
ZR85

-4.364E-002 5.625€-002
-1.562E-002 5.292£-002
4.228E-003 3.382E-002
1.686E-002 2.497€-002
-3.312E-001 5.169E-001
-2.513E002 3.575€-002
5.135E-002 2113E-002
5.517E-002 4.524E-002
0.000E+000 7.064E-003
3.065E-002 3.577€-002
1.684E-001 2.381E-001
-1.911E-001 1577001
1.568E-009 2.393E-002
1.868E-001 1.347E-001
8.086E-001 3.483E-001
2.842E-001 3.173E-001
1.480E-002 1.817E-002
3.150E-002 2.108E-002
-2.885E-002 2.377E-002
-3.249E-002 6.078E-002
0.000E+000 1.165E-002
3.349E-002 2.726E-002
Page 4 of 4 RadCapture, version 5.2.12, released 7/8/2019
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0.7757
£0.2952
£.1250
0.6753
-0.6409
0.7031
24307
12193
0.0000
0.8568
0.7074
-1.2114
0.0000
1.3870
23215
0.8327
0.8144
1.4946
-1.2138
0.5346
0.0000
1.2286
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Analysis Report for Gamma Spectroscopy

Batch: 442120

Operator:

MQO

SampID WRKNOQ Aliquot %@g Instrument Detector CountDateTime Coun¢Duration

LCS 160-442120~2- LCS 341.90¢g 1.00 GammaVision GVOS 9/14/19 8:40 60
Analyte C;nné;ul‘#‘ T g vity TotalUnc  CountUnc MDA MLCC  Act/MDA
AC-228 11136 1.971E-001pCilg 1503001  1.447E001  4.116E-001 1.986E-0C1 1.94 0.1503
AG-108M 10982 3.273E-002pCilg 4460E-002 4457E002  1527E001 7.503E002 0.21 0.0446
AG-1108 10973 5.611E-002pCifg 32638002 3250E-002  2.862E-001 1.403c-001 0.20 0.0326
AM-241 10818 4.641E+001pCilg 5030E+000  5156E001  7.152E-001 3.553E-001 134,81 5.0300
BA-133 10469 2.162E-002pCilg 7.888E002  7.887E-002  2.627E-D01 1.297E-001 0.08 0.0789
BA-140 10463 -1.914E-001pCilg 1490E-001  1.486E-001  4.960E-001 2422E-001 0139 0.1490
BE-7 10435 -7.246E-001pCilg 6.106E001  6.034E-001  2.407E+000 1.191E+00C £.30 06106
Bl-207 10195 5.167E-002pCilg 2099002 2.083ED02  2.146E-001 1.041E-001 0.24 0.0210
BL210M 10173 -6.957E-002pClig 57538002 5.738E-002 25736001 1.269E-001 £0.27 0.0575
Bi-212 10160 -5.523E-002pCilg 5526E-001  5.526E-001 1.865E+000 9.090E-001 0.03 0.5526
Br214 10154 3.852E-001pCilg 9766E002  9.559E-002  1.944E-001 9.385E-002 1.98 0.0877
CD-109 9254 -1.750E-007pCilg 1.700E+000  1.700E+000 5.634E+000 2.802E+000 0.00 1.7005
CO-113M 17462 -3.881E+002pCig 6.5156+002 6.511E+002  2.163E+003 1.067E+003 0.18 £51.5354
CE-129 9241 3.894E-002pCi/g 24798002  2452E-002  B.082E-002 3.962E-002 0.48 0.0248
CE-141 9235 -1.54TE-002pCilg B8A0BE-002 6.405E002  1753E001 8.643E-002 .08 0.0641
CE-144 9221 -3.154E-001pCilg 4.499E001  4.496E-001  1.487E+000 7.388E-001 .21 0.4499
CF-249 9215 1.781E-001pCilg 7.734E002  7680E002  1.477E-001 7.216E-002 1.21 0.0773
CF-251 13690 4.070E-002pCig 1.991E-001  1.991E-001  5029E-001 2.476E-001 0.08 0.1991
CO-56 8704 4.653E-002pCifg 23736002 2.361E-002  1.308E-001 6.340E-002 0.36 0.0237
CcO-57 13694 -7.288E-003pCilg 3.710E002 3.710E-002  1.234E-001 6.105E-002 £.06 0.0371
Cco-58 8698 -1.897E-003pCi/g 4758E-002 4.758E-002  1.605E001 7.834E-002 0.01 0.0476
COo-60 8692 1.057E+001pCllg 5418E-001  1.102E-001  6.740E-002 3.087E-002 156.79 0.5418
CR-51 8604 -4 284E-001pCifg 41586001 4152E001 141BE+Q000 6.993E-001 £.30 0.4158
CS-134 8553 1.120E.001pCi/g 6.138E-002 6.111E-002  1.766E-001 8610E-002 063 0.0614
CS-136 8546 5.864E-002pCifg 5.392E002 5.381E-002  1583E001 7.721E-002 0.37 0.0539
CS137 8539 2.876E+001pCilg 1.407E+000  2.042E-001  1.233E-001 5.972E-002 217.05 1.4070
EU-152 7145 2.923E-003pCifg 2591E003  2.586E-003  3641E001 1.801E-001 .01 0.0026
EU-154 7138 1.735€E-001pCilg 1.133E-001  1.130E-001  2.371E-001 1.172E-001 0.73 01133
EU-155 7131 -1.792E-001pCilg 9.195E002  9.143E-002  8.405E-001 4.176E-001 0.21 0.0920
fE-58 7073 8.888E-002pCifg 13346001 1.333E-001  2797E001 1.356E-001 032 0.1334
GA-88 18005 1.010E+000pCi'g 2873E+000 2.873E+000  6.059E+000 2.932E+000 0t7 28732
GD-153 6824 -1.2711E-001pCig 1.790E-001  1.788E-001  5.913E-001 2.938E-001 0.21 0.17%0
HF-181 6495 2.184E-001pCilg 6.810E00?  6.717€E002  1.316E-001 6.420E-002 1.66 0.0681
HG-203 6466 +6.342E-002pCilg 4983E002 4970E002  1642E-001 8.104E-002 039 0.0498
131 6380 -1.256E-002pCifg 6.388E002 6.377E-002  1.531E-001 7.523E-002 047 0.0639
R-192 6303 5.827E-002pCilg B.760E-002  8.753E-002  2.897E-001 1.438E-001 0.20 0.0876
K-40 6148 -4.085E-001pCilg 2.930E-001  2.922E-001  8.645E-001 4.037€-001 -047 0.2930
KR-85 6111 0.000E+000pCi/g 5958E+000 5.958E+000  3.921E+001 1.929E+001 0.00 59582
LA-140 6096 4.473E-002pCi/g 5970E-002 59656002  6482£-002 2.897E-002 0.69 0.0597
MN-54 5382 -1.301E-002pCig 4.126E002 4 109E-002  1.409E-001 6.850E-002 0.582 0.0413
NA-22 5201 2.624E-002pCilg 2169002  2.165E-002  7.265E002 3.359E-002 0.36 0.0217
NB-84 5160 6.374E-002pCilg 32426002  3225E-002  1.519E001 7.421E002 042 0.0324
NB-85 5154 1.963E-003pCi/g 3.8226002 38226002  1.295E-001 6.292E-002 0.02 0.0382
ND-147 5083 3.119E-001pCi/g 3848E-Q01  3.844E-001  8.917E-001 4.351E-001 035 0.3848
NP-237 4757 -2.992E-001pCiig 4987E-001  4.984E-001 1.648E+000 8.195E-001 0.18 0.4987
NP-239 4751 1.640E-001pCidg 2323E001 2321001 76776001 3.814E-001 0.21 0.2323
PA-231 4541 0.000E+000pClig 8.169E-001  8.169E-D01  8.598E+000 4.266E+000 0.00 0.8169
PA-233 4535 -1.500E-003pCi/g 11256001  1.1256-001  7.025E-001 3.4B6E-001 0.00 0.1125
PA-234 4528 -1.929E-001pCifg 27438001 27422001  9.070E-001 4.503E-001 0.21 0.2743
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PA-234M 19453 £.978E-002pCig 7T541E+000  7.547E+000  28B2E+001 1304E+D01 0.00 75414
PB-210 4467 7.538E+002pCilg 4451E+001 466264000 8.520E+000 4 237E+000 8839 445104
PB-212 N 4454 4.619E-001pCifg §8366-002 6 148E002  1.884E-001 8237E4002 245 0.0684
PB-214 4448 5.844E-001pCifg 1.236E-001  1198E-001 2710001 1.327€-001 2.16 0.1236
PM-144 19585 -6.206E-002pCi/g 4.852E-002 4841E-002  1.603E-001 7.840£-002 039 0.0485
PM146 2464 -6.084E-002pCifg 10206001  1.018E-001  2.355E-001 1.159E-001 .26 0.1020
RH-106 1882 -5.583E-001pCilg 4539E-001  4.529E-001  1.500E+000 7.343E-001 0.37 0.4539
RU-103 1828 1.548E-002pCilg 6.208E002 6.208E-002  1.443E-001 7.070E-002 0.11 0.0621
SB-124 1784 1.007E-001pCiig 7453E-002 74348002  2.350E-007 1160E-001 043 00745
sB-125 = 1777 3.494E-002pCifg 3.557E-002  3553E002  4.848E-001 2384E-001 007 0.0356
SC-46 1739 -8.326E-002pCi/g 6.719E-002  6.705E-002  2.219E-001 1.089E-001 038 0.0672
SN-113 1570 2.746E-002pCilg 8.897E-002  8.896E-002  2.960E-001 1.462E-001 0.08 0.0890
SN-126 17459 -9.609E-001pCiig 2197E+000  2197E+000  7.250E+000 3.617E+000 0.13 2.1975
TA-182 1301 1.103e-001pCifg 1129E-001  1428E001  ©6.531E-001 3.185E-001 0.17 0.1129
TC-8IM 17412 0.000E+000pCilg 22042002  2204E002  2.009E-001 9.974E-002 0.00 0.0220
TH22r 1058 1.587€-001pCi/g 6.160E-001  6.159E-001  14B7E+Q00 7.316E-D01 011 0.86160
TH-229 1046 8.150E-002pCilg 9.6656-001  9.665E-001  2331E+000 1.450E+000 0.03 0.9665
TH-234 1027 -6.906E-001pCiig 9B853E-001  9BAGELOT  3.256E+000 1618E-000 029 09853
TL208 929 2.594E-001pCilg 5669E-002  5.507E-002  1.124E-001 54426002 2.31 0.0567
TL-210 © T 20861 6.463E-002pCifp 4864E-002 4.851E-002  1.607E-001 7.843E-002 0.38 0.0486
U-235 281 -7.046E-003pCi/g 2.801E001  2.801E001  1.559E+000 7.744E-001 0.00 0.2801
Y-88 74 -2.6T9E-002pCilg J451E-002  3447E-002  7.939E-002 3.598E-002 0.34 0.0345
ZN-65 31 0.000E+000pCilg 5.246E-002  5246E-002  4458£-001 2.180E-001 0.00 0.0525
ZR-95 7 -4.438E-002pCi/g 9.905E002 98026002  2.154E001 1044E-007 0.1 0.0990

ILaboratory Control Sample Information '

Sample ID WRKNO Analyte Activity StdAdded Recovery ZFactor
LCS 160-442120~2-A LCS 160-442120~-2-A CS-137 <EMERCT pCi 2.751E+001 97.28% 0.5032

CO-60 1.057e+001 pCilg 1.116E+001 94.72% -1.0238

Al-241 9.641E+001 pCifg 9.662E+001 99.78% 0.0397
Sample Duplicate Information
Sample ID Dup Sample 1D Analyte Samp Activity Dup Activity RPD RER DER Flag ZFactor
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lBlanks Information '

SamplD
MB 160-442120~1-A

MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120-1-A
MB 180-442120~1-A
MB 160-442120-1-A
MB 160-442120-1-A
MB 160-442120-1-A
MB 180-442120-1-A
MB 160-442120-1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 180-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~-1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
M8 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
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WRKNO

Me .

MB

388

 ERERK
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Analyte
AC-228

AG-108M
AG-110M
AM-241
BA-133
BA-140
BE-7
BI-207
B1-210M
81212
Bl-214
CD-108
CD-113M
CE-139
CE-141
CE-144
CF-249
CF-251
CO-56
o657
CO-58
CO-60
CR-51
CS-134
C5-136
CS-137
EU-152
EU-154
EU-185
FE-59
GA-68
GD-153
HF-181
HG-203
-3
IR-182
K40
KR-85
LA-140
MN-54
NA-22
NB-94
NB-85
ND-147
NP-237
NP-239
PA-231
PA-233
PA-234
PA-234M
PB-210

Activity UncTotal 2Factor
5.038£-002 6.932E-002 0.7269
-2.019E-003 1.779E-002 01135
1.355E-002 8.550E-003 15843
8.122E-002 3.041E-002 26706
3.808E-002 3.757E-002 1.0134
5.589E-002 6.413E-002 0.8716
-2.362E-001 2.241E001 -1.0541
-3.482E-002 3.785E-002 0.9199
2.544E-002 3.260E-002 0.7805
-8.612E-002 2.928E-001 0.2941
5.043E-002 2.960E-002 1.7036
0.000E+000 5.558E-002 0.0000
-2.718E+002 2.332E+002 -1.1655
8.248E-003 1.261E-002 0.6540
1.554E-002 2.028E-002 0.7666
8.111E-002 1.145E-001 .7084
-1.188€E-002 1.048E-002 -1.1341
5.139E-002 5.501E-002 0.9341
-2.889€-002 2.222¢-002 -1.3004
0.000E+000 3.364E-003 0.0000
-3.584E-002 3.227E-002 -1.1107
4.012E-002 1.616E-002 24828
-1.270£-001 1.698E-001 0.7477
-1.612E-002 1.891E-002 .8523
-3.609€-002 3.421E-002 -1.0649
-1.037E-002 2.149E-002 0.4826
3.567E-002 4.750E-002 0.7510
-2.863E-003 3819E-003 0.7496
3.121E-002 5.034€-002 0.6200
0.000E+000 1.408E-002 0.0000
-3.205E-001 1.137E+000 0.2819
-8.809E-003 2.630E-002 -0.3350
-7.435E-003 1.632E-002 0.4555
-3.647E-003 1.563E-002 0234
1.087€-002 2.22TE-002 0.4882
1.725£-002 1.795€-002 0.9608
-3.512E-001 2.481E-001 -1.4153
4.077€-001 7.276E+000 0.0560
2570E-002 3.839E-002 0.6695
3.578E-002 1.805E-002 1.9827
2.253E-002 1.014E-002 22222
6.478E-003 2.167E-002 0.2990
1.486E-002 1.298E-002 1.1450
-6.652E-002 1,630E-001 04081
$.577€-002 1.185E-001 -0.5549
2.935E-002 4.639E-002 06326
4,500E-001 7.725E-001 0.5825
-3.527E-003 4.296E-003 0.8211
7.125E-002 2403002 2.9648
-3.788E-001 3.085E+000 -0.1228
4.436E-001 4.168E-001 1.0644
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MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A
MB 160-442120~1-A

9/17/2019

5538558585833 53535E8%

5

M6
MB

12:39:14PM

PB-212
PB-214
PM-144
PM-146
RH-106
RU-103
SB-124
§B-125

SN-113
SN-126
TA-182
TC-89M
TH-227
TH-229
TH-234

TL-210
U-235
Y-88
ZN-65
ZR85

Page 4 of 4

MQQ
2.139E-002

-8.911E-002
-1.187E-002
2.447E-002
1.992E-001
1.656E-002
0.000E+000
-2.440E-002
3.218E-002
2.292£-002
-8.506E-002
3.492E-002
8.082E-003
9,868E-002
-1.062E-001
3.187E-001
2.143E-002
0.000E+000
0.000E-+000
-8.251E-003
0.000E+000
-5.364E-002
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3.051E-002
4.874E-002
2.398E-002
2423E-002
2.993E-001
1.646E-002
2.446E-003
6.866E-002
3.784E-002
3.145E-002
1.236E-001
3.263E-002
1.222€-002
7.124E-002
24396001
1.473E-001
2.075E-002
6.153€-003
6.083E-002
3.406E-002
1.591E-002
4.850E-002
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0.7012
-1.8281
0.4951

1.0103

0.6655

1.0059

0.0000
0.3554

0.8503

0.7289
.6881

1.0702

0.6612

1.3853
0.4355

21643

1.0326

0.0000

0.0000
0.2423

0.0000
-1.1060
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¢ eurofins

Analysis Report for Gamma Spectroscopy
Operator:

Batch: 442823

MQO

SamplD WRKNO Aliguot Ogigm_g Instrument Detector  CountDateTime CountDyration
LCS 160-442823~2- LCS 341.90g 1.00 GammaVision GV09 8/18/19 12:14 30

Analyte C';nnn’;td‘#mn"“ ” ‘A ctivity TotalUnc CountUnc MDA MLCC ActYMDA

AC-228 11136 6.724E-001pCilg 2591E-001  2568E-001  7.430E-001 3.570E-001 091 0.2591

AG-108M 10982 -1.190E-001pCilg 9958E-002 9.939E-002  2499E-001 1.223E-001 048 0.0996 -

AG-110M 10973 1.853E-001pCifg 93738002  9.325E-002  2.068E-001 9.777E-002 0.90 0.0937

AM-241 10818 9.548E+001pCilg 5.008E+000  7.231E-001  1.000E+000 4.956E-001 95.46 5.0078

BA-133 10469 -1.290E-001pCilg 11426001  1.140E-001  3.776E-001 1.854E-001 0.34 01142 ‘

BA-140 10463 1.955E-001pCilg 2.786E-001  2.784E-001  6.644E-001 3.207E-001 0.29 0.2786

BE-7 10435 -8.489E-001pCilg 9.176E-001  9.163E-001  3.134E+000 1.542E+000 0.30 09176

B1-207 10195 2.664E-001pCilg 1265E-001  1.258E-001  2.603E-001 1.238E-001 1.02 0.1265

Bi-210M 10173 1.661E-001pCilg 1132E001  1.127E<001  3.306E-001 1.619E-001 0.50 0.1132

Bi212 10180 2,393E-001pCilg 7.710E001  7.709E-001  2.616E+000 1.261E+000 0.09 07710

Br214 10154 7.3713E-001pCilg 1.497E-001  1447E00t1  3.057E001 1.462E-001 2.41 0.1497

CD-109 9254 0.000E+000pCifg 2.460E+000 2460E+000 8.144E+000 4.041E+000 0.00 24597 o

CD-113M 17462 8.783E+002pCilg 7.899E+002 7.887E+002 2.626E+003 1.285E+003 0.26 789.9314

CE-139 9241 1.721€-002pCilg 560BE-002  5.606E002  1.873E-001 9.206E-002 0.09 0.0561

CE-141 9235 1.046E-001pCilg 14498001  1448E-001 4793001 2.375E-001 0.22 0.1449 o

CE-14 9221 -4 AT0E-001pCilg 6.207E-001 6.203E-001  2.056E+000 1.017E+000 022 0.6207

CF-249 9215 1.160E-001pCilg 1282E-001  1.280E-001  4.248E-001 2.090E-001 027 01282

CF-251 13630 5.206E-001pCilg 2747€001  2708E-001  6.761E-001 3.304E-001 077 0.2747

CO-56 8704 -8.547E-002pCilg 1.448E002  1380E-002 21275001 1.024E-001 040 0.0145

co-57 13694 2.886E-002pCiig 4356E002 43536002  1.450E-001 7 119E-002 0.20 0.0436

Cco-58 8698 -9.765E-002pCifg 7728E002  7.712E-002  2.558E-001 1.241E-001 038 0.0773

co-60 8692 1.060E+001pCi/g 5540E-001  1.547E-001  9.301E-002 4.084E-002 113.91 0.5540

CR-51 8604 7.292E-001pCilg 1.114E+000  1.113E+000  3.650E+000 1.826E+000 0.20 1.1135

CS-134 8553 7.654E-002pCig 7.075E-002  7.064E-002  2.642E-001 1.277E-001 0.29 0.0708

CS-136 8546 6.184E-002pCifg 7324E002  7.315E-002  1.602E001 7.524E-002 0.39 00732

CS-137 8538 2673E+001pCifg 1418E+000  2.785E-001  1.324E-001 6.235E-002 20185 14182

EU-152 7145 2.260€-001pCi/g 1711E0Q01  1.706E001  5106E-001 2.513E-001 0.44 0.9711

EU-154 7138 2.733E-001pCi/g 21238001  2.118E-001  3.313E001 1.629E-001 0.62 02123

EU-155 7131 -1.752E-0040Cifg 8.424E-001 8424E-001  9.424E-001 4 659E-001 0.00 0.8424

FE-59 7073 1.249E-001pClg 1.787E-001  1.786E-001  3.787E-001 1.808E-001 0.33 0.1787

GA-68 18005 3.556E+000pCig 3616E+000 3.610E+000 7.614E+000 3.637E+000 047 36158

GD-153 6824 -1.813E-003pCifg 3.058E-001  3.058E-001 1.015E+000 5.038E-001 0.00 0.3058

HF-181 6495 -5.114E002pCifg 3.197E002  3.186E-002  4.147E-001 2.041E-001 0.12 0.0320

HG-203 6466 0.000E+000pCig 4588E-002 4.588E-002  2.137E-001 1.047E-001 0.00 0.0459

k131 6380 -2.889E-002pCi/g 8.399E-002 8398E-002  2.043E-001 8.955E-002 0.14 0.0840

R-192 6303 2.376E-002pCi/g 2199E-002  2.194E-002  4.211E001 2.083E-001 0.06 0.0220

K-40 6148 6.048E-001pClig 4192E001  4.181E001  9.646E-001 4.251E-001 0.63 04152

KR-85 6111 1.568E+001pCifg 1.702E+001  1.700E+001  5.656E+001 2.765E+001 0.28 17.0214

LA-140 6086 3.476E-002pCilg 26878002  2682E002  1.433E-001 6.473E-002 0.22 0.0269

MN-54 5382 8.473e-002pClig 7.587€002  7575E002 16538001 7.874E002 0.51 0.075%

NA-22 5201 2.592E-002pCilg 3.216E002  3213E002  1.111E001 5.008E-002 0.24 0.0322

NB-94 5160 5.878E-002pCilg 68156002 6.808E-002  2.277E-001 1.103E-001 0.26 0.0682

NB-95 5154 -4.254E-002pCi/g 6.355E-002  6.351E-002  2.136E-001 1.031E-001 020 00636

ND-147 5083 6.142E-001pCiig 5324E001  5.312E-001  1.235E+000 5.958E-001 0.50 0.5324

NP-237 4757 0.000E+000pCi/g 7137E001  7.137E-001  2.383E+000 1.173E+000 0.00 0.7137

NP-239 4751 2.218E.001pCilg 2.468E-001  2465E-001  8.166E-001 4.034E-001 0.27 0.2468

PA-231 4541 1.832E-007pCig 361264000 3612E+000 1.203E+001 5.951E+000 0.00 36123

PA-233 4535 -2.068E-001pCily 1.061E001  1.055E-001  1.003E+000 4.961E-001 0.21 0.1061

PA-234 4528 1.581E-001pCifg 1.386E-001  1.383E-001  1.273E+000 6.304E-001 0.12 0.1386
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PA-234M 19453 1.368E+001pCilg TA17E+001  1.115B+001  3.699E+001 1.796E+001 037 11.1677

PB-210 4467 1.468E+002pCilg 4435E+001 G.596E+000  1.224E+001 6.066E+000 51.01 44,3456

PB-212 4454 1.469E-001pCilg 1416E-001  1.412E-001  4.680E-C01 2.303E-001 0.31 01416

PB-214 4448 3.138E-001pCilg 1033E001  1.020E-001  3.483€-001 1.689E0C1 0.0 0.1033

PM-144 19585 -7.643E-002pCilg 6.127E-002  6.114E-002  2.031E-001 9.808E-002 0.38 0.0613

PW-146 2464 -1.680E-001pCi/g 1.637E-001  1.635E-001  5.415E-001 2.669E-001 0.31 01637

RA-26 1950 -6.088E-001pCilg 1.720E+000  1.719E+000 4.352E+000 2.135E+000 0.4 1.7203

RH-106 1882 -1.486E-002pCilg 1.004E+000 1.004E+000  3.371E+000 1.654E-+000 0.00 1.0040

RU-103 1828 -7.203E-002pCi/g 8.998E-002  B.950E-002  2.091E-001 1.016E-001 0.34 00500

§B-124 1784 6.042E-002pCify 5936E-002  5.926E-002  1.535E-001 6.235E-002 039 0.0594

$8-125 1777 6.502E-002pCifg 8.889E-002  8.883E-002  6.829E-001 3.334E-001 0.10 0.0889

SC-46 1739 9.829E-002pCilg 7.908E-002  7.8%0E-002  2.619E-001 1.268E-001 0.38 0.0791

SN-113 1570 1.196E-001pCig 1.325E-001 1.324E001  4.393E-001 2.161E-001 027 0.1325

SN-126 17459 -1.3636+000pCifg 3.097E+000 3.097E+000  1.023E+001 5.098E+000 £.13 3.0975

TA-182 1301 9.317E-002pCilg 14726001 1471ED01 4B631E001  2.120E-001 0.20 01172

TC-90M 17412 9.948E-003pCi/g 8.246E-002  8.246E-002  2.742E-001 1.358E-001 0.04 0.0825

TH-227 - 1058 4.056E-001pCifg 8.725E-001  8.721E-001  2.114E+000 1.033E+000 0.19 0.8725

TH-229 1046 2.328E-001pCilg 1336E+000  1.336E+000  3.238E+000 1587E+000 0.07 1.3360

TH-234 1027 1.014E+000pCi/g 1.182E+000 1.181E+000 3.911E+000 1.935E+000 0.26 1.1823

TL-208 T 9% 9.316E-002pCifg 9.328E-002 9.316E-002  2.088E-001 1.009E-001 0.45 0.0933

TL-210 20861 -6.981€-002pCilg 67056002 6697E-002  2.234E001 1.079E-001 0.31 0.0671

U-235 281 2.461E-001pCilg 6.522E-001  6.520E-001  2165E+000 1.072E+000 0.1 0.6522

Y88 T 74 1.431E-002pCilg 3545002 3544ED02  7.939E-002 3.227E-002 0.18 0.0355

ZN-65 31 2.116E-001pCi/g 1817001  1.814E-001  6.031E-001 2.318E-001 0.35 0.1817

ZR95 7 9.079E-002pCifg 6.198E-002  6.180E-002  3.173E-001 1.520E-001 0.29 0.0620
Laboratory Control Sample Information
Sample ID WRKNO Agalyte Activity StdAdded Recovery ZFactor
LCS 160-442823~2-A LCS 160-442823-2-A CSs-137 24THE-0014pCilg 2.750E+001 97.19% 0.5172

CO-60 1,0606+001 pCig 1.115E+001 85.04% 0.9417
AM-241 9.548E+001 pCig 9.662E+001 98.82% 02149
Sample Duplicate Information
Sample ID Dup Sample 1D Samp Activity Dup Activity RPD RER DER Flag ZFactor
9/17/2019 10:54:26AM Page 2 of 4 RadGapture, version 5.2.12, released 7/8/2019
12/31/2019

Page 101 of 1463




MOQO

IBlanks Information I

SamplD WRKNO Analyte Activity UncTotal ZFactor
MB 160442823~1-A M8 AC-228 -2.670E-001 1.221E001 -2.1868
MB 160-442823~1-A MB AG-108M 8.076E-003 2.308€-002 0.3499
MB 160-442823~1-A w8 AG-110M 2.302E-002 2.088E-002 11024
MB 160-442823~1-A me AM-241 -9.497E-003 4,616E-002 0.2058
MB 160442823~1-A MB BA-133 2.048£-002 2.342E-002 0.8744
MB 160-442823~1-A MB BA-140 5.370E-002 1.253€-001 04285
MB 160442823~1-A MB BE-7 4.138E-001 1.266€-001 32607 B
MB 160-442823~1-A M8 BL207 -3.668E-003 2.589E-002 01417
MB 160-442823~1-A M8 B-210M -1.420E-002 3.524E.002 04029
MB 160442823~1-A MB BI-212 4.888E-002 4.215E001 0.1160
MB 160-442823~1-A MB Bl-214 -3.981E-002 6.986E-002 0.5698
MB 160-442823~1-A M8 CD-109 1.223E-001 5.078E-001 0.2408
MB 160-442823~1-A ve CD-113M 2431E+002 2.A88E+002 09773
MB 180-442823~1-A MB CE-139 9.176E-003 1.152E-002 0.7962
MB 160-442823~1-A M8 CE-141 1.703E-002 1.988E-002 0.8563
MB 160-442823~1-A MB CE-144 0.000€-000 3.266E-002 0.0000
MB 160-442823~1-A MB CF-248 1.966E-002 3.165E-002 06213
MB 160-442823~1-A M8 CF-251 44196002 7.716E-002 05727
MB 160-442823~1-A M8 CO-56 4.158E-002 1.830E-002 227122
MB 160-442823-1-A M8 cO57 8.727E.003 1.124€-002 0.7767
MB 160-442823~1-A M8 cO-58 2.064E-002 2.951E-002 0.6097
MB 160442823~1-A M8 060 6800004 1.850E-003 03677
MB 160-442823~1-A MB CR-51 -5.507E-002 2.692E-001 -0.2078
MB 160-442823~1-A M8 cS-134 5.739E-002 2.362€-002 24301
MB 160-442823~1-A M8 5136 4.922E-003 1.775E-002 0.2773
MB 160-242823~1-A MB €537 A613E002 3.318E-002 0.4852
MB 160-442823~1-A Ve EW-152 2.338E-001 7.497E002 31193 B
MB 160-442823~1-A MB EU-154 -2.806E-002 3.302E-002 -0.8499
MB 160-442823~1-A MB EU-155 2.834E-002 4.016€-002 0.7056
MB 160-442823~1-A M8 FE-59 7.038£-002 3.167E-002 22222
MB 160442823~1-A MB GA68 2.782E-001 1.396E+000 0.1993
MB 160-442823~1-A v GD-153 -3 444E-002 42806002 08028
MB 160-442823~1-A ME HF-181 9.881E-003 14826002 06621
MB 160442823~1-A M8 HG-203 1.554€-003 1.954€-002 0.0796
MB 160-442823~1-A MB 1131 -3.610E-002 4.038E-002 0.8810
MB 160442823~ 1-A VB IR-162 4.305E-003 2.237€-002 01924
MB 160-442823-1-A M8 K40 -3.196E-001 3711E001 08614
MB 160442823~1-A MB KR-85 -3.262€-001 9.021E+000 0.0362
MB 160-442823~1.A MB LA-140 5.449E-002 25326002 21521
MB 160-442823-1-A MB MN-54 2.105E-002 3.17E-002 06753
MB 160-442823-1-A MB NA-22 4.506€.002 2.028€-002 22902
MB 160-442823~1-A MB NB-84 -3.259€-002 3.136E-002 41,0392
MB 160-442823~1-A MB NB-95 3.923E-003 2.587E-002 0.1516
MB 160-442823~1-A MB ND-147 9.97TE-002 2.320E-001 0.4284
MB 150442823~1-A MB NP-237 5.696E-002 1.302E-001 0.4375
MB 160-442823~1-A MB NP-239 1.829E-002 §.185E-002 0.2957
MB 160-442823~1-A MB PA-231 5.165E-001 7.402E-001 0.6977
MB 160-442823~1-A MB PA-233 5.654E-002 9.581E-002 0.5802
MB 160-442823~1-A MB PA-234 5.520E-002 7.081E-002 0.7808
MB 160-442823~1-A V) PA-234M 3.788E-001 45344000 00847
MB 150-442823~1-A MB PB-210 5.436E001 5.026E-001 -1.0817
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MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160442823~ 1-A
MB 160-442823~1-A
MB 160-442823~1-A
MB 160-442623~1-A
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PB-212
PB-214
PM-144
PM-146
RA-226
RH-106
RU-103
SB-124
§B-125
SC46
SN-113
SN-126
TA-182
TC-99M
TH-227
TH-229

TL-208
TL-210
U-235
Y-88
ZN-65
ZR-95
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2.182E-002
-1.606E-002
2.009€-002
0.000E+000
-8.911E-001
-3.984E-001
-1.800E-002
-1.501E-002
7.401E-002
0.000E+000
2,050E-002
-1.522E-001
-2.146E-001
1.200E-002
5.859E-002
2.743E-001
4.142€-001
1.547E-002
2.520E-002
-7.543E-003
-2.074E-003
0.000E+000
0.000E+000
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5.574E-002
2.120E-002
2.556E-002
1.429E-002
5.769€-001
5.691E-001
3.638E-002
3.062E-002
1.104E-001
6.658E-003
J3.589E-002
2.083E-001
2.532E-001
8.068E-003
4.199£-002
2.554E-001
2.246E-001
2.050E-002
2.582E-002
1.229€-001
4.228E-002
3.183€-002
1.068E-002
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0.3915
07576
0.7861
0.0000
-1.5448
0.7001
04547
0.4903
0.6704
0.0000
0.5713
0.7283
0.8474
1.4873
1.3951
1.0741
1.8439
0.7547
0.9760
0.0613
0.0491
0.0000
0.0000
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1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318
Tel 404+352:8677
Fax 404:352:2837

§ Eckert & Ziegler

AnalytiCS www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
81427-334
1.0 Liter Sand in 1 Liter HDPE Silgan Jar
Customer: TestAmerica/St. Louis, MO

P.0O. No.: 2339090, Item 1

Reference Date: 0l-Jan-2010 12:00 PM EST Grams of Master Source: 0.017570

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability. to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February,
1979, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST.” EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
McLean, VA 22101.

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/gram Yps Uz Ug U Method
Pb-210 46.5 8.120E+03 3.141E+03 0.1 2.1 4.1 4 LS
Am-241 58.8 1.880E+05 2.034E+03 0.1 17 358 40 LS
Cd-109 88.0 4.626E+02 1.606E+03 2.822E+03 0.4 23 4.7 HPGe
Co-57 122.1 2.718E+02 8.471E+04 1.488E+03 0.5 2.0 4.1 HPGe
Ce-139 165.9 1.376E+02 1.209E+08 2.124E+03 04 1.9 3.9 HPGe
Hg-203 279.2 4.661E+01 2.726E+08 4.790E+03 04 19 3¢ HPGe
Sn-113 391.7 1.151E+02 1.672E+03 2.938E+03 0.5 1.9 3.9 HPGe
Cs-137 . 6617 1.098E+04 1.096E+03 1.926E+03 06 19 4.0 HPGe
Y-88 898.0 1.066E+02 4,077E+05 7.163E+03 0.4 19 3.9 HPGe
Co-60 1173.2 1.925E+03 2.088E+05 3.611E+03 05 19 3.9 HPGe
Co-60 1332.5 1.925E+03 2.056E+05 3.612E+03 0.7 19 4.0 HPGe
Y-88 1836.1 1.066E+02 4.308E+05 7.569E+03 0.8 1.9 3.8 HPGe

* Master Scurce refers to Analytics' B-isotope mixture which is calibrated quarterly.

Calibration Methods: 4 LS - 4 pi Licuid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC -
Ionization Chamber. Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1297, "Guldelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results."

(Certificate continued on reverse side)
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Comments:
1550 grams of sand.
This standard will expire one year after the reference date.

W. Mao, Radiochemist

QA Approved: #_‘}L\/’\ Date:i/_/_ 10

]J. D. McCorvey, QA Manager Altemate\

Source Prepared by:

———
IS
o
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1380 Seaboard Industrial Blvd.
Atlanta, Georgia 30318

Tel 404+352:8677

Fax 404:352:2837

§ Eckert & Ziegler

Analytics www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
90099
1.0 Liter Sand in | Liter Wide Mouth HDPE Silgan Jar
Customer: TestAmerica St. Louis / Earth City, MO

P.O. No.:
Reference Date:

2454150, Item 1

0l-Jan-2012 12:00 PM EST Grams of Master Source: 0.017180

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Additional radionuclides were added gravimetrically from solutions calibrated by
gamma-ray spectrometry, ionization chamber, or liquid scintillation counting. Calibration and purity were
checked using a germanium gamma spectrometer system. At the time of calibration no interfering gamma-ray
emitting impurities were detected. The gamma-ray emission rates for the most intense gamma-ray lines are
given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National Institute of Standards and
Technology through a Measurements Assurance Program as described in USNRC Regulatory Guide 4.15,
Revision 2, July 2007, and compliance with ANSI N42.22-1995, "Traceability of Radicactive Sources to NIST."
EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accreditation requirements. Customers may report any

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLiean,
VA 22101,

Master Uncertainty* , %
Gamma-Ray Half-Life, Source* This Source Type Calibration
Nuclide  Energy (keV) Davs yps/gram YpS Uy  Up U Method#
Pbh-210 46.5 8.1uvE+03 3.084E+03 0.1 2.1 4.1 4 LS
Am-24] 59.85 1.580E-05 2.037E+03 ol L7 3.8 41 LS
Cd-109 88.0 4.626E-02 1.877E+05 2.881E+03 05 23 4.1 HPGe
Co-57 122.1 2.718E-02 8.795E+04 1.511E+03 04 2.0 4.1 HPGe
Ce-139 165.9 1.376E+02 1.245E+08 2.139E+03 c4 19 39 HPGe
Hg-203 279.2 4.661E+01 2.707E+08 4.651E+03 03 19 3.8 HPGe
S5n-113 - 391.7 1.151E+02 1.785E+08 3.01BE+03 04 19 39 HPGe
Cs-137 661.7 1.098E+04 1.128E+08 1.938E+03 07 19 4.0 HPGe
Y-88 898.0 1.066E+02 4 228E+08 7.264E+03 08 19 3.9 HPGe
Co-60 1173.2 1.92BE+03 2.084E+08 3.880E+03 06 19 4.0 HPGe
Co-60 1332.8 1.926E+083 2.084E+05 3.581E+03 07 19 4.0 HPGe
Y-88 1836.1 1.066E+02 4 4767 +05 7.690E+03 07 1.9 4.0 HPGe

* Master Source refers to Analytics' 8-isotope mixture wiucu s calibrated quarterly.

Calibration Methods: 417 LS - 4 pi Liquid Scintillation Counting, HPGe ~ High Purity Germanium Garama-Ray Spectrometer, IC -
lonization Chamber, Uncertainty: U - Relative expanded uncertainty, k = 2, See NIST Technical Note 1297, "Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results."

MGS Certi‘icate, Rev 3 04-08-20“0
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Comments:
1550 grams of sand. Homogenous down to 10 grams aliquot.
This standard will expire one year after the reference date.

Source Prepared by:

7. Dimitrova, Radiochemist

QA Lpproved: (:%S,D ("/\

].D. McCorvey, Counting Room Mankger

MGS Certificate, Rev 3 04-08-2010

Date:
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1380 Seaboard Industrial Blvd.
_— K Atlanta, Georgia 30318
&® [ckert & Ziegler Tel 04-352.8677
FFax 404-352:2837
Analytics www.analyticsinc.com

" CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

83814-334
1.0 Liter Sand in 1 Liter Wide Mouth HDPE Silgan Jar

Customer: Test America St. Louis
P.O. No.: 2395112, item |

Reference Date: 01-Jan-2011 12:00 PM EST Grams of Master Source: 0.016927

This standard radionuclide source was prepared using aliquots measured gravimetrically from master
radionuclide solutions. Calibration and purity were checked using a germanium gamma spectrometer
system. At the time of calibration no interfering gamma-ray emitting impurities were detected. The
gamma-ray emission rates for the most intense gamma-ray lines are given. Eckert & Ziegler Analytics
(EZA) maintains traceability to the National Institute of Standards and Technology through a
Measurements Assurance Program as described in USNRC Regulatory Guide 4.15, Revision 1, February,
1979, and compliance with ANSI N42.22-1998, "Traceability of Radioactive Sources to NIST." EZA is
accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this
source was produced in accordance with the HPS accroditation requirements. Customers may report any
concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402,
Mclean, VA 22101.

Master Uncertainty , %
Gamma-Ray Half-Life, Source* This Source Type Calibration

Nuclide Energy (keV) Days yps/gram YPS Ug ug U Method
Pb-210 46.5 8.120E+03 3.021E+03 0.1 2.1 4.1 411 LS
Am-241 59.5 1.580E+08 2.090E+03 0.1 1.7 35 41 LS
Cd-109 88.0 4,626 E+02 1.697E+05 2.873E+03 0.8 2.3_ 49 HPGe
Co-87 122.1 2.718E+02 8.7T11E+04 1.475E+03 0.8 2.0 4.1 HPGe
Ce-139 165.9 1.376E+02 1.247E+05 2.111E+03 05 19 3.9 HPGe
Hg-203 279.2 4.661E+01 2.753E+08B 4 660E+03 04 19 398 HPGe
Sn-113 391.7 1.181E+02 1.769E+05B 2.994E+03 0.5 19 3.9 HPGe
Cs-137 661.7 1.098E+04 1.109E+08 1.877E+03 07 1.8 4.0 HPGe
Y-88 © 89B.0 1.066E+02 4.224E+08 7.150E+03 058 19 3.9 HPGe
Co-60 1173.2 1.925E+03  2.142E+05 3.626E+03 0.6 1.9 4.0 HPGe
Co-60 1332.5 1.928E+03 2.143E+08 3.627E+03 06 19 4.0 HPGe
Y-88 1836.1 1.0661+02" 4.472E+08 7.570E+0R 05 '9 39 HPGe

* Mastel vuurce refers to Analytics' 8-isotope mixture which is calibrated qualicuy.
Calibration Methods: 4w LS - 4 pi Liquid Scintillation Counting, HPGe - High Purity Germanium Gamma-Ray Spectrometer, IC
- lonization Chamber. Uncertainty: U - Relative expanded uncerlainty, k = 2. See NIST Technical Note 1297, "Guidelines for

Evaluating and Expressing the Uncertainty of NIST Measurement Results."
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Comments:
1850 grams of sand. Homogeneous down to 10 gram aliquot.

This standard will expire one year after the relerence date,

Source Prepared by:

7 Dimitrova, Radiochemist

e
OA Approved: 7 /’Dkﬁ/\

1. D. McCorvey, QA Manager Alternate

MGS Certificate, Rev 2 09-28-2009

Date: 2/"“\
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